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PREFACE. 


The  sale  of  three  large  editions  of  this  little  work 
Hatters  me  with  the  conviction  that  my  object  in 
publishing  it  has,  to  a great  extent,  been  attained. 
The  present  edition  has  Ix'en  carefully  revised  ; 
contains  a short  additional  lecture  on  the  exami- 
nation of  the  phaiynx,  larj-nx,  and  nares,  and  is 
illustmted  by  an  increaseil  number  of  woodcuts. 
It  will,  therefore,  1 trust,  be  even  more  useful  than 
its  })R‘decessors  to  those  who  are  earnestly  endea- 
vouring, in  the  scluads  of  medicine,  b)  overcome 
the  pieliminarj'  dilliculties  of  a laborious  })rofession. 

JOHN  IIUCIHKS  I’.ENXETT. 


Ei)iNiiCBon,  March  1862. 
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INTRODUCTION 


TO 

CLINICAL  MEDICINE. 


LECTURE  I. 

MI-miOD  OF  EXAMINLV(f  I’ATIENI'S. 

It  is  absolutely  nceessin'  that  an  exaiiiiiuition  of  jMitieiits 
at  the  hiilsiile  sliouhl  l»e  eoii<luct«tl  with  onler,  ami  aeconl- 
inj;  to  a well-umlersttHMl  jihin.  I have  obs<-rve<l  that  sunu- 
students,  on  being  calleil  ujhiu,  in  their  turn,  to  interrogate 
a case,  have  felt  great  einbarrassnient,  and  have  l»eeu  unable  ^ 
to  ])rocee<l.  Others  have  put  their  <[Uestions,  as  it  were  at 
random,  without  any  ajtjuinnt  object,  and  wandered  from 
one  system  of  the  economy  t4>  another,  in  a vain  s<-arch  for 
a precise  iliagnosis,  and  a rationid  intlication  of  cure.  Hut 
lumtinual  practia-,  ami  the  ailojition  of  a cerUiin  metlnNl, 
will  n niove  all  ditliculty.  No  doubt,  the  r|uestioning  a 
]>atient,  to  arrive  at  a knowhslge  of  his  condition,  rtsjuin-s 
as  much  skill  in  the  medical  practitioner,  as  examining  a 
witness  dts-s  in  counst  1 at  the  bar.  'Idiey  imike  it  an  esjs  - 
cial  stmly,  ami  you  must  do  so  likewis*-.  Vou  should 
nunemlM-r  that,  in  projtortion  as  this  duty  is  jH-rfonned  well 
or  ill,  is  the  jaoljability  that  your  ojiinion  of  the  cas-  ma> 
be  corntt  or  incorrect  ; ami  that,  not  only  will  the  n-j>uta- 
tion  you  hold  among  your  colleagues  gn-atly  dejand  on 
your  ability  in  this  matter,  but  that  the  jmbiic  itself  w ill 
promptly  give  its  conlidence  to  him  whose  interrogations 
ri'veal  sagacity  and  Utleut. 
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METHOD  OF  EXAMINING  PATIENTS. 


Tlie  nietliotl  of  exainiiiation  (liffer.s  {,Teatly  among  prac- 
titioners, and  must  necessarily  vary  in  ])articular  cases. 
Men  of  experience  gradually  form  a certain  plan  of  tlieir 
own,  which  euahles  them  to  arrive  at  their  object  more 
ra])idly  and  securely  than  that  adojited  with,  i)erhai)s,  an 
eipmUy  good  result  by  another.  In  a clinical  class,  however, 
and  in  order  that  every  one  ])resent  may  follow  and  under- 
stand what  is  going  forward,  the  method  adopted  mu.st  be 
nniforin.  I hold  it  to  be  a matter  of  great  importance,  that 
every  one  standing  round  the  bed  should  take  an  ecjual 
interest  in  what  is  ])roceeding,  and  this  he  cannot  do  unless 
he  is  fully  aware  of  the  manner  and  object  of  the  examina- 
tion. The  plan  which  ajipears  to  me  the  best,  and  which 
we  shall  follow,  is  the  one  I learnt  when  myself  a clinical 
student  in  the  wards  of  Pr(jfessor  Rostan,  of  Paris.  Its 
object  is  to  an-ive,  as  (juickly  as  po.ssible,  at  a knowledge 
of  the  existing  condition  of  the  patient,  in  a way  that  will 
insure  the  examiner  that  no  important  organ  has  been 
overlooked  or  escaped  notice. 

I’or  this  puii)ose,  we  a.scertain,  in  the  first  instance,  the 
'■;  / organ  ju'incipally  affected,  and  the  duration  of  the  disease, 
^ ns'king  two  (piestions,  “ Where  do  you  feel  ])ain  ?”  and, 

t , ' . “ How  long  have  you  been  ill  ?”  Let  us  suppose  that  the 
^ jiatient  feels  ])ain  in  the  cardiac  region,  we  immedijitely 
- \ ]iroceed  to  examine  the  heart  functionally  and  physically, 
and  then  the  circulatory  sy.steni  generally.  We  next  pro- 
ceed to  those  organs  which  usually  bear  the  nearest  relation 
to  the  one  ])rincipally  affected — .say,  the  resi)iratory  system 
— and  we  then  examine  the  lungs  functionally  and  ])hysi- 
cally.  We  snbseipiently  interrogate  the  neiwous,  digestive, 
genito-urinary,  ami  integumentary  systems.  It  is  a matter 
■ / of  little  iiniiortance  in  what  order  these  are  examined — the 
chief  point  is,  not  to  neglect  any  of  them.  Lastly,  we  in- 
‘ ^ quire  into  the  past  history  of  the  case,  when  we  shall  have 
arrived  at  all  the  information  necessary  for  the  formation 
of  a diagnosis. 

The  following  is  the  arrangement  of  symptoms  and  cir- 
ciunstances  demanding  attention  under  each  of  the  seven 
he<rds  into  which  the  examination  is  divided  : — 
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I.  CiRcci..\TORY  System. — Heart — I'liea-^iness  or  jmiii ; 
it.s  action  ami  rli\"thui  ; .«ituation  where  tlie  ajx'.x  l>eat.s  ; 
(•-\tent  of  ilulnc.>«  <letennine(l  by  jx‘rcus.-<ion  ; its  impulse  ; 
murmurs  — if  ahnonual,  their  character,  ami  the  jHisitiou 
ami  ilirection  in  which  they  are  heard  loudest.  ArtfrUd 
puUe — Xumher  of  heats  in  a minute  ; lar^e  i>r  small,  strong 
or  feeble,  liard  or  soft,  eipial  or  unequal,  regular  or  im'gular, 
intermittent,  confusetl,  imjH-m-ptible,  etc.  If  an  aneuris- 
mal  swelling  e.xi.st,  its  situation,  i>ulsiitions,  symptoms, 
e.xb-nt,  and  sounds,  must  be  carefully  e.xamined.  Venous 
pulse — If  ]x*rceplible,  obs*'rve  jH)sition,  force,  etc. 

II.  Respiratory  Sy.stem. — .Vares — Discharges  ; sneez- 

ing. Jyirt/iur  and  Trachea — ^'oice,  natimil  or  alien'd  in 
quality,  lusirse,  ditliculty  of  sjieech,  ajiliouia,  etc. ; if  alfec'ted, 
observe  condition  of  epiglottis,  tonsils,  and  pharynx,  by 
means  of  a sjxitula.  Lumis — 8Uib'  of  n*sjiinition  ; ea.sy  or 
ditficult,  <piick  or  slow,  eipial  <jr  une<jual,  lal>ouml,  jniinful, 
spasimslic,  dyspiuea,  et<-.  ; (slour  of  bn-ath.  Exix'ctomtion, 
trifling  or  jirofust-,  easy  or  ditlicult  ; its  chanu'ter,  thin  or 
inspissjifed,  fnuhy,  mucous,  jumdent  or  muco-purulent, 
ru.sfy,  IiIchmIv  ; microscopical  examination.  Ha-mojitysis, 
colour,  npjM-arance  and  amount  of  bbssl  discharge*!.  Cough, 
lure  or  frequent,  short  or  long,  ]kdnful  or  not,  moist  or  <lrx’. 
External  form  of  the  chest,  unusually  rounded  or  llatteneil. 
symmetrical  or  not,  etc.  .Movements — n»gular,  e<pial,  their 

amount,  etc.  Resonance,  as  iletennimsl  by  jx'rcussion,  in- 
creased or  diminislnsl,  ilulness,  cnicked-jxit  sound,  etc. 
.Siiinds  (Ictcrmined  by  auscultation,  if  abnormal,  their  cha- 
lucter  and  jnisition. 

III.  Nervoi'.s  Sy.stem. — Ilrnm  — Int*‘lligence  — aug- 
mente*l,  jH-rvert*-*!,  or  diminished  ; cei»halalgia  ; halluci- 
nations ; delirium,  stu]udity,  monomania,  i«liocy  ; sleej., 
dix'iuns.  Vertigo,  stujMir,  coma.  Sjanal  cord  and  ncrces  — 
Haiu  in  back  ; general  st-nsibilily,  incrvasisl,  diminislu'd, 
orabsi'ut  ; sjK'cial  scmsibility — sight,  hearing,  smell,  taste, 
touch,  their  incn'use,  perversion,  ,or  diminution  ; spinal 
irritation,  as  determined  by  |M.*rcussion  ; motion,  natural  or 
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I)ervertecl,  futi},aie,  jiain  on  movement,  gait ; trembling, 
convulsions,  contractions,  rigidity,  paralysis. 

IV.  Digestive  System. — Month — Lips,  teeth,  and 

gums  ; taste  in  the  mouth,  saliva.  Tongue — Mode  of  ])ro- 

trusion,colour,  furred,  coated,  fissured,  condition  of  papilla;, 
moist  or  dry.  Fauces,  tonsils,  2^hari/>ur,  and  cesojdutt/ns — 
Deglutition — if  impeded,  examine  the  jdiaiynx  witli  a 
sjiatula,  the  cervical  glands,  neck,  etc.  ; regurgitation. 
Utomach — Appetite,  thirst,  epigastric  uneasiness  or  ])ain, 
swelling,  nausea,  vomiting,  character  of  matters  vomited, 
llatuleuce,  eructations.  Abdomen — Its  meiusurement  and 
jialpation  ; pain,  distension  or  collapse,  borliorj'gmi, 
tumoui’s,  constipation,  diarrhoea,  character  of  dejections, 
ha'inorrhoids.  Licer — Size,  as  detenuined  by  percus.sion, 
pain,  jaundice,  results  of  jialjiation,  etc.  Sjdeen — Size,  as 
determined  by  percussion.  If  enlarged,  examine  blood 
microscojiically. 

V.  Genito-Urinary  System. — Uterus — Condition  of 
menstrual  discharge,  amenorrhoea,  dysmenorrhoca,  menor- 
rhagia, leucorrhuja,  etc.  If  there  be  long  continued  pain, 
or  much  leucorrhocal  discharge,  examine  os  and  cervix 
uteri  with  the  linger,  and,  if  necessaiy,  with  the  speculmii ; 
utei'ine  or  ovarian  tumours  ; ]iain  in  back  ; difliculty  in 
walking,  or  in  defiecation  ; functions  of  mamma;.  Ktdnei/ 
— Lumbar  jiain  ; micturition  ; quantity  and  quality  of 
urine,  colour,  specific  gravity  ; tube  casts  and  precipitates, 
as  detenuined  by  the  microscope,  and  by  chemical  tests ; 
action  of  heat  ; nitric  acid,  etc.  ; action  on  te.st  papem  ; 
stricture  ; discharges  from  urethra  ; spenuatorrhma  ; etc. 
(See  use  of  Chemical  Tests.) 

VI.  Integumentary  System. — General  posture  ; ex- 
ternal surface  ; colour ; expression  of  countenance  ; hue  of 
lips  ; obesity  ; emaciation  ; rough  or  smooth  ; dry  or 
moist ; perspiration  ; marks  or  cicatrices  : eruptions  (See 
diagnosis  of  skin  diseases)  ; temperature  ; morbid  growths 
or  swelling  ; anasarca  ; oedema  ; emphysema,  etc. 
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VII.  Antecedent  History. — Aj'e  ; parentage  ; con- 
stitution ; hereiUtary  ilispo.«ition  ; trade  or  jtrotWion  ; place 
of  resi<leiice  ; nicxle  of  living  as  reganls  foo<l  and  drink  ; 
liabit.s  ; epidemics  and  endemics  ; contagion  and  infection  ; 
exiMjsure  to  lieat,  wjld,  or  moisture  ; kind  of  lislging, 
drainage*,  water,  smells,  etc.  ; irregularities  in  <liet  ; ex- 
ce*vses  of  any  kind  ; fatigue  ; commencement  ami  progress 
of  tlie  disease  ; date  of  rigor  or  seizure  ; imxle  of  invasion  ; 
pre\ious  treatment  ; in  female  ciLses  whether  marrietl  or 
single  — have  had  children  and  miscarriages,  j)revious 
diseases,  etc. 

Such  are  the  ]>rincij)jd  i>oints  to  which  your  attention 
should  lx*  directetl  during  the  examination  of  a cas<*.  .\ 
little  ])ractice  will  s(X)n  impress  them  on  your  memory,  and 
in  this  manner  hahit  will  insun*  you  that  no  very  imjxirtant 
cin*umstance  has  heen  overl(K)ktsl.  At  tirst,  indeed,  it  may 
ap]H*ar  to  you  that  such  a minute  examination  is  unneces- 
sary ; hut  we  shall  have  almndant  oiijxirtunities  of  pn>ving 
that,  whilst  a little  extni  tnmhle  never  d<x*s  harm,  igno- 
rance of  a fact  fn*<piently  leads  to  ermr.  It  is  surjirising, 
al-so,  how  rapidly  one  thoroughly  conversant  with  the  jdan, 
is  able  to  examine  a imtieiit  s»ias  to  satisfy  himself  that  all 
the  organs  and  functions  have  tx*en  can*fully  intem>gated. 
lh*memlK*r  that  the  imjK)rtance  of  jmrticular  symjitoms  is 
not  known  to  the  jmtieiit,  and  that,  conseijueiitly,  it  is  not 
in  his  jxiwer  voluntarily  to  inhtrni  you  of  the  nec»*s.sir)' 
jiarticulars.  It  is  always  your  duty  to  discover  them. 

In  carrjing  out  the  examination,  the  folh»wing  hints 
may  Ik*  attemled  to  : — 

1.  It  should  nevt*r  Ik?  forgotten  that  you  an*  examining 
a fellow-cn*atun*,  who  jK)s.s4*sst*s  the  same  st*nsitiveness  to 
jiain,  and  the  sjime  feelings  as  you  ilo,  and  that  everx  thing 
that  can  incn*as»*  the  one  or  wouikI  the  other  shouhl  Ihj 
most  can*fully  avoiih*il.  Prudence,  kiudne.ss,  and  delicacy, 
are  es]K*cially  enjoined  ujmui  those  who  tn*at  the  sick. 

2.  The  tpiestions  should  1m?  pn*cise,  simjile,  and  n*adily 
comi)n*hended.  When  an  individual  has  a limit<*d  intelli- 
gence, or  is  accustomed  to  a i>articular  dialect,  you  will  not 
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arrive  at  your  ol)ject  l>y  becominif  impatient,  or  talking  in 
a loud  voice,  but  by  putting  your  interrogations  in  a clear 
manner,  and  in  language  proporiioned  to  the  intelligence 
(d  the  inilividual. 

3.  It  is  often  necessary,  after  asking  the  first  (piestion, 
“ Wliere  do  you  feel  pain  f”  to  tell  the  patient  to  ])ut  his 
or  her  hand  on  the  j)art.  An  Ti-ish  i)eusant  apjdies  the 
term  “ heart”  to  an  indefinite  region,  extending  over  great 
jiart  of  the  chest  and  abdomen  ; and  a woman,  in  s]>eaking 
of  pain  in  the  stomach,  often  means  the  lower  part  of  the 
abdomen. 

4.  When  pain  is  referred  to  any  circumscribed  part  of 
the  surface,  the  jdace  should  always  be  examined  by  j)alpa- 
tion,  and,  if  jtossible,  seen.  Kostan  relates  very  instructive 
cases  where  the  omission  of  one  or  the  other  of  these  rules 
has  led  to  curious  errors  in  tliiignosis. 

.').  Altlunigh  the  ([uestion,  “ How  long  have  you  been 
ill  i"  is  sutliciently  jdain,  it  is  often  diflicult  to  detenuine 
the  ])eriod  of  commencement  of  man}'  di.sejises.  In  acute 
inflammatory  or  febrile  disonlers,  we  generally  count  from 
the  first  rigor.  In  chronic  affections,  a lengthened  cross- 
examination  is  frefiuently  necessary  to  arrive  at  the  truth. 

G.  A state  of  fever  may  be  said  to  exist  when  we  find 
the  pulse  accelerated,  the  skin  hot,  the  tongue  furred,  un- 
usual thirst,  and  headache.  These  .symptoms  are  commonly 
})receded  by  a period  of  indisposition,  varying  in  dumtion, 
and  ushered  in  by  a rig(jr  or  sensation  of  cold.  Such  a 
febrile  state  may  be  idiojiathic,  when  the  ca.se  is  called  one 
of  fever,  or  symi)tomatic  of  some  local  disease,  when  the 
nature  of  the  case  is  determined  by  the  organ  affected  and 
lesion  present. 

7.  In  endeavouring  to  ascertain  the  cause  of  the  disease, 
great  tact  and  skill  in  examination  are  nece.ssary.  We  must 
guard  ourselves  against  the  preconceived  views  of  the 
])atient  on  the  one  hand,  and  be  alive  to  the  po.ssibility  of 
imposition  on  the  other.  Sometimes,  with  all  our  endea- 
vours, no  a])preciable  cause  can  be  discovered  ; and  at 
others  we  find  a variety  of  circiunstauces,  any  one  of  which 
would  be  sufficient  to  occasion  the  malady. 
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8.  In  fomiinj?  our  diiif^osis — that  is,  iii  training  a 
theory  deduced  friuii  the  facts  eliciteil  by  examination 
we  .d'lould  be  ^uide.!  by  at!  the  circumstances  of  tlie  cast*, 
and  be  very  careful  that  these  are  fidly  knoMii  before  we 
haziud  an  opinion.  Even  then  it  is  not  always  possible  to 
come  to  a satisfactory  conclusion,  and  in  such  cases  the 
diaj^nosis  shoubl  l>e  tleferred  until  further  obst*r\ation  ha> 
thrown  new  linht  upon  the  nature  of  the  disease. 

9.  In  recopliu'.'  a nise,  it  is,  tor  the  nmst  pirt,  oidy 
neces.siiry  to  ]iut  <lo\vn,  under  each  head,  the  symptoms  or 
sipis  jiresenl.  If  any  system  be  <[uite  healthy,  it  .-hould  be 
sjii<l  that  it  is  normal.  In  many  ca.ses,  however,  it  is 
necessurj-  to  state  what  are  called  negative  sympb.ms.  Tliis 
deiiiiinds  great  tact,  and  exhil>its  a high  degre**  of  me«lical 
information.  For  instance,  an  attack  <>1  epilepsy  gener.dl\ 
commences  with  a cry  or  scream  ; Vuit  sometimes  there  is 
jiuin- — when  this  should  Is*  stated.  Agjiin,  no  exjM.*ctora- 
tion  is  a mre  negative  symptom  in  pneumonia.  Symptoms 
which  are  usually  present  in  the  ilis«*;i.st*,  bnt  are  absent  in 
the  jNUtifular  cjuse,  constitute  m*gative  symptoms. 

10.  All  menlinu  of  nize  should  la*  according  to  its 
exact  measurement  in  feet  and  inches.  Situation  is  f)ften 
referreil  to  certain  n*gions,  into  which  the  surfact*  has  l>een 
, arbitrarilv  divideil,  such  as  subscajudar,  cardiac,  ej>igastric, 

etc.,  but  it  is  always  la-tter  to  rt*fer  at  once  to  anatomical 
I l>arts,  such  as  the  clavicle,  particular  rib,  nipple,  undulicus, 

I angle  of  sca]>ula,  and  so  on.  F.\t»*nt  should  alsn  be  deter- 

I minetl  by  proximity  to  well-known  fixed  jsiints.  All  vague 

; Btatemeiits,  such  as  large,  gn-at,  small,  little,  etc.,  should  la* 

i (yirt*fully  avoide«l.  It  is  useless  tt>  s]H*ak  of  the  jiulse  or 

’ of  the  n*sj>iratioti,  as  1>eing  <(uick  or  slow,  when*as  by  say- 

ing that  the  first  is  <!0  or  120,  and  the  second  12  or  -10  in 
the  minute,  a correct  statement  is  given  at  once.  In  n*- 
cording  cases  dates  and  reterences  should  always  Ik*  state<l 
in  the  day  of  the  month,  or  still  lH*tt»*r,  ol  the  di.s«.*asc*,  and 
not  in  the  dav  of  tin*  week.  The  authority  lor  many  state- 
ments shoidd  Ik*  given,  such  as,  the  jsitient,  the  nurst*,  or 
the  friends,  say,  etc. 

11.  In  conversing  on,  or  discussing,  the  circiuu.stances 


1C 


METHOD  OP  EXAMINING  PATIENTS. 


of  the  case  at  the  bed-side,  we  should  always  use  technical 
language.  Thus,  iastead  of  saying  a man  has  a cavern  at 
the  top  of  the  lung,  we  shoidd  speak  of  a vomica  under  the 
clavicle  ; instead  of  saying,  a man  has  a diseased  heart,  we 
should  speak  of  cardiac  hypertrophy,  or  of  in.sufficieucy  of 
the  mitral  or  aortic  valves,  etc. 

12.  In  ])rescribing  for  the  patient,  many  circumstances 
should  be  taken  into  consideiution,  such  as,  the  probable 
time  of  your  next  visit,  the  fonii  in  which  medicine  is  most 
easily  taken  by  the  patient,  his  means,  etc.  The  prescrip- 
tion .should  be  written  in  Latin,  and  the  quantities  denoted 
by  the  usual  pharmaceutiail  signs,  but  the  ilirections  for 
administration  should  be  written  in  English. 

Having  fonned  a diagnosis,  and  prescribed  for  the 
])atient,  the  further  examination  should  be  conducted  at 
intervals,  varjdng,  as  regards  time,  according  to  the  gravity 
of  the  case.  In  addition  to  the  changes  which  may  occur 
in  the  signs  and  symptoms  ]>reviou.sly  noticed,  the  elfects 
of  remedies  should  be  carefully  inijuired  into,  and  care 
taken  to  ascertain  whether  the  medicine  tuid  diet  ordered 
have  been  administered.  If  the  case  prove  fatal,  the  symp- 
toms ushering  in  death,  and  the  manner  in  which  it  occurs, 
should  be  especially  observed.  Whenever  a record  of  the 
case  is  to  be  kejtt,  1 cannot  too  strongly  impress  upon  you 
the  imjmrtance  of  noting  these  down  in  a book  at  the  time, 
rather  than  trusting  to  the  memory.*  For  a long  series  of 
years  the  reiKuts  of  cases,  dictated  aloud  by  the  jirofessor, 
and  written  down  at  the  bed-side  by  the  clerk,  has  formed 
a leading  feature  of  the  Edinburgh  system  of  clinical  in- 
struction, and  constitutes  the  only  trustworthy  method  of 
drawing  up  cases  with  accuracy. 

When  a patient  dies,  the  examination  is  not  coni])leted. 
The  time  has  now  an-ived  when  an  inspection  of  the  dead 
body  confirms  or  nullifies  the  diagnosis  of  the  obseiwer. 
You  should  consider  this  as  a most  important  part  of  the 

* I have  arranged  a note-book  for  taking  cases,  acconling  to  tlie  system 
of  examination  liere  reeommended,  which  may  be  procured  of  Mr.  Tliinn, 
medical  bookseller,  close  to  the  Inllnnary. 
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clinical  cours«*.  It  i.s  invariably  rc},’unletl  ^\^th  the  greatest 
interccst  by  those  who  practise  their  profession  with  skill. 
It  is  only  in  this  manner  that  any  errors  they  may  liave 
committed  ciin  be  corrected  ; that  the  value  of  physiad 
diagnosis  am  l)e  demonstrated  and  pr<Ji>erly  appreciatetl, 
and  the  true  nature  or  jKithologj-  of  dLsea.ses,  iUid  the  mode 
of  treating  them  rationally,  can  ever  Ik*  di.scovere<l. 

But  here,  Jigain,  metlKxl  and  onler  are  as  necessiU'y  in 
the  e.\amination  of  the  deiul  as  of  the  living,  and  it  is  of 
eijual  imj)ortance  that  no  visc-iLs  be  overlooked.  Tlie  three 
great  cavities  should  always  Ik*  inve.stigated.  Nothing  is 
more  injurious  to  the  scientific  progn*ss  of  mwlicine  than 
the  habit  of  ins]H*cting  only  one  of  them,  to  satisfy  the 
curiosity  of  the  practitioner,  or  to  iletennine  his  iloubts  on 
this  or  that  jsiint.  Many  medical  men  din*ct  their  atten- 
tion to  a certiiin  cla-vs  of  tliseases,  and  an*  apt  to  attribuU' 
tiM»  much  iinisirtance  to  a joirticular  le.*<ion.  It  has  fn*- 
(luently  hapjKiieil  to  me,  when  ]>atlu)logi.st  to  the  Royal 
Intinuar)',  to  observe,  that  after  the  physician  has  e.xamineil 
this  or  tluit  organ,  to  which  he  has  attributes!  the  death  of 
his  j)atient,  imd  left  the  theatn*,  that  further  e.Viunination, 
according  to  the  nmtine  1 always  ]>ructise<l,  lues  n*vwde«l 
iin|K>rUuit  lesiiiiis  that  were  never  .sus]K*cted.  Thus,  a jKr- 
•son  su})jK>st*<l  to  die  of  Bright’s  disease?  of  the  kidney,  nuiv 
liave  a pneumonia  that  was  late-nt  and  overlookisl.  Lsirge 
caverns  aiul  tultemdar  dejxisits  in  the  lungs  may  siitisfy 
the  })hysician,  and  he  may  leave  the  l*ody  wlu*n  intenst* 
jK-ritonilis  may  1m*  Hubs**<juently  fouml,  arising  from  intes- 
tiiud  perforation.  A man  luis  hy|Mrtrophy,  with  vidvular 
disc*ast*  of  the  heart  ; he  dit*s  suddenly,  and  every  thing  is 
reti*m*il  to  the  ainliac  lesion.  C)n  ojH*niiig  tin*  heal,  iui 
ajH)ph*ctic  e.vtravasation  or  yellow  S4)ftening  may  1h*  dis- 
coven*tl.  1 cannot  t<Mj  strongly,  thenfon*,  impiv.ss  ujmn 
you  the  necessity  of  always  making  a thorough  jx^t-morfem 
exanunation,  and  for  this  purjxisc*  yoti  shouhl,  if  jMissible, 
obtain  jM*miission  t<i  insjKct  the  Inxly,  and  not  any  j>arti- 
I idar  cavity. 

'File  object  of  a iMist-mortem  examination  is  threefold, 
— 1st,  the  cause  of  death  ; 2d,  an  appn*ciation  of  the  signs 
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and  symptoms  ; 3d,  the  nature  of  the  disease.  These  in- 
(piines  are  very  di.stinct,  but  jmictitioners  generally  have 
only  in  view  the  two  limt.  It  frecpiently  happens  that, 
on  the  discovery  of  a lesion  that  seems  to  explain  the  fatal 
tennination,  they  feel  satisfied,  and  there  is  an  end  to  the 
investigation.  In  medico-legal  cases,  this  is  the  only  object. 
But  even  here  it  is  necessary  to  examine  all  the  organs,  to 
avoid  a possibility  of  error,  for  how  can  any  conscientious 
man  form  an  opinion,  that  an  abdominal  disea.se  has  been 
fatal,  if  he  be  not  satisfied  by  inspection  that  the  chest  and 
brain  are  healthy  ? Again,  it  often  occurs  that  a jiarticular 
sign  or  sjunptom  is  unusual  or  mysterious,  and  this,  if 
explained  by  the  examination,  is  sufficient  for  the  practi- 
tioner. But  it  must  be  obvious,  that  this  throws  no  light 
upon  the  nature  of  the  disease,  or  its  mode  of  cure.  To 
do  this,  morbid  changes  must  be  sought  for,  not  in  that 
advanced  stage  where  they  cause  death,  or  occasion  ])ronii- 
nent  8jTU])toms,  but  at  the  very  earlie.st  period  tliiit  can  be 
detected.  Hence  we  must  call  in  the  microsco])e  to  our 
as.si.stance,  and  with  its  aid  follow  the  lesion  into  the  ulti- 
mate tissue  of  organa  ; we  must  obsen'e  the  circiunstances 
which  produced  it,  as  well  as  the  symptoms  and  physical 
signs  to  which  it  gives  rise,  the  secondary  disorders,  and 
the  order  of  their  secpience  ; their  duration  and  mode  of 
termination.  This  is  the  kind  of  extended  investigation 
which  can  alone  be  serviceable  to  the  advancement  of  medi- 
cine, and  such,  I trust,  will  be  the  object  all  of  you  will 
have  in  view  in  examining  dead  bodies.  At  all  events, 
.such  are  the  views  that  I shall  con.sUuitly  endeavour  to 
place  before  you  during  this  course  of  clinical  instruction. 

Tlie  following  is  an  arrangement  of  the  organs,  tex- 
tures, etc.,  which  demand  yonr  attention  : — 

I.  External  Appearances. — Number  of  hours  after 
death.  General  aspect  and  condition  of  the  body  ; pecu- 
liarities of  person  ; marks  on  the  surhice  ; sugillation  ; 
amoimt  of  decomposition.  In  cases  of  suspected  death  by 
violence,  great  minuteness  in  the  e.\tenial  e.xamination  is 
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nect'ssary.  In  unrect)»^nise<l  bcxlies  the  jirobable  a^'e,  tin- 
itoUnir  ol‘  tlie  hair,  and  any  iifculiarity  connected  witli  the 
teetli,  (•luiulil  be  e.<ix'cially  noticed. 

II.  Head. — Scalp;  calvaria  ; meninges  ; pimi.ses  ; cho- 
roid i>lexu.-<  ; brain,  it.s  form  and  wei^dit  ; cen-bellinn,  its 
weij'ht  ; cortical  and  lueilullarj’  substance  of  bniin  ; ven- 
tricles, exjict  (piantity  of  tluid  in  each,  which  sliould  Is- 
removed  with  a pijiette — its  character;  me»lulla  oblonprta  ; 
nenes,  and  arteries  at  the  biuse  of  the  bndn  ; ba.se  fif  cra- 
nium ; .sinu.se.s. 

III.  St’iXAL  t'oLLMX. — Inte;;ument8  over  spine  ; Verte- 
bra’ ; Meiiin^'es  ; Cord  ; Nerves. 

IV.  Neck. — niyr>iil  oland  ; laiynx  and  its  a|>jH-ndap‘s  ; 
tnicluui  ; tongue  ; tonsils  ; fauces  ; pluirynx,  u.*soj>hagus  ; 
large  bhKKlve.s.sels  ; nervous  tninks  ; cei  vical  vertebra*. 

V.  CtfE.sT. — Tliymus  gland;  jMisition  of  thoracic  vis- 
cem  ; lining  membnine  of  bronchi  ; bronchial  glands  ; 
jileime  ; contents  of  ]>leund  cavity  ; jwivnchyma  of  lungs  ; 
do  di.seasi-d  jxirtioiis  sink  in  wat»*r  ( large  thoracic  veins  ; 
l>eriairdium,  its  contents  ; general  asjK*ct  and  ]H)sitiou  of 
the  heart  ; its  weight  ; amount  and  condition  of  bhsKl  in 
its  various  cavities  ; right  auricle  ; coronary  veins  ; auri- 
cular ,s<‘j>tum  ; right  wntricle  ; size  of  its  cavity  ; thickness 
ami  dtsgree  of  firmness  of  its  walls  ; endocardium  ; tricusjihl 
valve  ; jmlmonarj’  artery,  its  calibre-  ; pulmonary  veins  ; 
left  auricle  ; mitnil  valve  ; left  ventriile  ; thickness  and 
condition  of  its  mu.scuhirtis.sue  ; size  of  its  cavity  ; sigmoid 
valves  ; crironarv  arteries  ; aortic  o|s  ning  ami  arch  ; tho- 
racic aorta,  its  structim*  and  calibre. 

\ I.  Ahdumex. — I’l'ritoneum  and  |H-ritoneal  cavilv  ; 
omentum  ; jsisition  of  aUlominal  vi.s<-eru  ; omenta  ; sto- 
mach ; dmslenum  ; small  and  large  intestines  ; liver,  its 
weight,  form,  tuid  structure — its  artery,  veins,  and  dm  t.s  ; 
gall  bhalder  and  it.s  cont-'iits  ; jsirtal  systi-m  ; jsincreas  ami 
its  duct  ; mesenteric  and  other  ab.sorla-nt  glands  ; :-j>h“en, 
its  Weight,  size,  and  structim*  ; supni-n  iud  cajmles  ; 
kidneys,  weight  of  each  ; secreting  and  excreting  jsirtions  ; 
l>ehns  ; un*ters  ; bladder  ; with  the  prostrate  and  im-tlmi 
in  the  male  ; in  the  female,  uterus,  ovarii*s,  Fallopian 
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tubes,  vagina  ; abdominal  aorta  and  vena  cava  ; large 
abdominal  aiteries  and  veins  ; ganglia  of  the  symiiatbetic 
system. 

VII.  Blood. — Appearance  in  tlie  cavities  of  the  heart, 
in  aorta,  vena  cava,  vena  porta),  etc.  ; coagulated  and  fluid 
portions — adhesion  or  not  of  the  former. 

VIII.  Microscopic  Examination  of  all  the  morbid 
structures  and  Iluids,  the  blood,  etc.  etc. 

In  carrj’ing  out  the  post-mortem  examination,  the  fol- 
lowing hints  may  be  attended  to: — 

1.  As  I have  already  .said,  the  head,  chest,  and  abdomen 
should  always  be  e.xamined,  but  the  spinal  cord  and  neck 
need  not  be  disturbed  uidess  the  symptoms  indicate  some 
lesion  there.  In  special  cases,  particularly  judicial  ones, 
however,  every  part  should  be  carefully  in.'tpected,  and  in 
them  it  may  be  firrther  nece.ssary  to  inve.stigate  a variety 
of  circumstfinces  connected  with  external  or  surgical  lesion, 
such  as  fractures,  wounds,  and  bums  ; injury  to  the  large 
vessels  ; alterations  of  the  organs  of  sense  ; signs  of  ma- 
turity and  viability  in  new  bom  children,  etc.  etc. 

2.  (ireat  care  should  be  taken  never  to  disfigure  the 
body.  Incisions  through  the  skin,  therefore,  should  be 
made  in  such  directions  that  wdien  the  edges  are  afterwards 
sewn  together,  the  necessary  dissections  below  may  not  be 
visible.  Neither  should  the  body  be  exposed  more  than  is 
needful,  and  delicacy  demands  that  the  genitals  should 
always  be  kept  covered  The  wishes  and  feelings  of  friends 
and  relations  should  invariably  be  held  in  consideration. 

3.  Before  removing  the  stomach,  or  any  ])ortion  of  the 
intestines,  a ligature  should  be  ])laced  above  and  below  the 
tube,  which  shoidd  afterwards  be  opened  with  the  greatest 
care,  and  the  character  of  the  contents,  whether  gaseous, 
fluid,  mucous,  bloody,  foccal,  or  containing  foreign  sub- 
sUinces,  observed  before  washing  and  ius])ecting  the  mucous 
surface.  This  rule  should  be  es^iecially  followed  in  all 
medico-legal  investigations,  in  which,  from  neglect  of  it, 
the  ends  of  justice  have  been  frecpiently  defeated. 

4.  You  should  seize  every  opportunity  of  opening  dead 
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bodies  with  your  own  liamls,  and  acciuiritig  dexterity  in 
exi>osiiig  the  cavities,  taking  out  the  viscera,  etc.  Nothing 
i.s  more  I'ainful  than  to  see  the  l»rain  cut  into  or  ccmtuse<l, 
in  removing  the  calvarium  ; or  tlie  large  ves.sels  at  the  nxit 
of  the  neck  wounded  in  dis;irticulating  tlie  sternum,  so  that 
the  Furroimding  juirts  tire  deluge<l  with  blu<sl  ; or  tlie 
cardiac  valves  cut  through,  in.stead  of  being  simply  exiK>sed  ; 
or  awkward  incisions  made  into  the  intestines,  whendiy 
fccces  e.scaiH,-  ; slipping  of  ligatures,  etc.  etc.  Coolne.ss, 
methiKl,  knowleilge  of  anatomy,  and  skilfulness  in  dissec- 
tion, are  as  necessar}’  when  oj»erating  on  the  deail  a.s  on  the 
living  bodv. 

f).  In  examinations  made  at  jirivate  hoii.ses,  it  is  not 
always  neces.sary  to  remove  the  vi.sc’era.  Tlie  heart,  lungs, 
liver,  kidneys,  etc.,  may  be  readily  exaniineil  in  ni(u.  But 
in  this  Intiiiiian’,  where  everj'  facility  exists,  the  visieni 
are  invariably  taken  out,  and  after  describing  the  morbid 
alterations  they  present,  1 sliidl  always  jmss  them  round, 
so  that  even,’  one  |>reseiil  may  examine  them. 

().  It  is  a gotsl  rule  never  to  omit  the  examimiticui  of 
a morbid  texture  or  prinluct  microscopically,  until  exjieri- 
eiice  has  made  you  jierfectly  familiar  with  its  minute 
structur»‘. 

7.  Notes  of  the  examination  should  always  l>e  made  at 
the  time.  The  metliiHlical  rejiort  nuiy  l*e  drawn  tiji  after- 
wanls.  If  organs  are  healthy,  this  should  distinctly 
stateil,  so  that  hereafter  all  doubt  as  to  their  liaving  la-eii 
carefully  examined  may  la*  reiiioveil.  Here  negative  ap- 
jH-arances  art'  often  of  ;us  much  conse<ineiice  as  negative 
symptoms. 

t<.  In  describing  morbid  apjsamnces,  we  shoiihl  la- 
caix'ful  to  state  the  physical  jiroja-rties  of  an  organ  or  tex- 
tun-,  such  as  the  size,  form,  weight,  density,  colour,  cHlour, 
jHJsition,  etc.  ; and  avoid  all  tluairvtical  language,  such  as 
it.s  la-ing  intlanied,  tubercular,  caiicerou.s,  gangrenous,  and 
the  like,  as  well  its  such  indefinite  description  as  small  and 
large,  narrow  and  wide,  increas4-<l  or  diminished,  etc.  etc. ; 
size  should  always  be  stated  in  feet  and  inches,  and  the 
amount  of  Iluid  in  fpiarts,  pints,  or  ounces. 
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!).  The  amount  of  care  and  time  bestowed  on  the  ex- 
amination of  an  individual  body,  will  vary  according  to 
circumstances.  In  some  cases  it  may  require  continued 
investigation,  involving  microscopical  luid  chemical  research 


Fig.  1. 


for  several  days.  I have  never  heard  of  a student  regretting 
the  enqdoyment  of  too  much  care  in  post-mortem  investiga- 
tion, although  the  occurrence  of  omissions  from  careless- 
ne.ss  and  luiacquaintance  with  morbid  anatomy,  are  unfor- 
tunately too  often  exhibited  by  medical  men  in  courts  of 
justice,  to  the  detriment  of  our  profession  in  the  eyes  of  the 

Fig.  1.  Vitiw  of  internal  organ.s  after  removal  of  the  thoracic  and  ahdo- 
iiiinul  ))arietc3.  (After  Sihaon.) 
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])ublic,  and  not  unfre<iuently  to  the  pen’ersion  or  suppres- 
sion of  justice. 

For  the  correct  e.vamination  of  the  jmtient  in  tiie 
manner  descrihed,  it  will  be  found  neces-sary  to  jiossess  an 


Fi«.  2. 

acrnrate  knowleil^^-  of  the  ndative  jiosition  of  the  various 
internal  or^'uns.  'Idlest',  it  should  lie  reineinlH'red,  do  not 
iK-cupy  exactly  the  suine  jmsition  after  death  a.s  in  the 
livino  iKsly.  “ Exjuration  is  the  last  act  of  life,  and  this 
last  expiration  is  usually  more  extensive  and  forced  than 
the  exi>iration  of  trampiil  life.  In  the  dead  hotly,  the 
luiif's  shrink  np  within  the  |iosition  that  they  usually 
iHTUi>y  during  life  ; at  the  same  time  the  heart  and  its 


Fig  2.  Dts'iier  View  (Aflrr  Sibton.) 
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vessels  retract,  and  the  abdominal  organs  follow  the  dia- 
phragm somewhat  u])wards.” — {Sil>son.)  Figs.  1 and  2. 

Tlie  remarkable  changes  which  occasionally  occur  in  the 
natural  ])Osition  of  the  internal  viscera  may  be  judged  of 


from  a case  in  which,  as  the  result  of  em])yema  of  the 
left  thoracic  cavity,  the  heart  was  forced  over  to  the  right 
side.  From  drinking  effervescing  lemonade  shortly  l)e- 

Fig.  3.  Relative  position  of  the  thoracic  and  alKloininal  viscera,  on  re- 
flecting the  iiitegninents  in  Allan  Brown’s  case,  n,  Empty  left  thoracic, 
cavity ; 6,  left  lung ; c,  right  lung ; d,  heart ; e,  enormously  distended 
stomach  ; /,  liver;  g,  colon.  (Seethe  Author's  Clinical  Lectures  on  the  Prin- 
ciples and  Practice  of  Medicine,  3d  edit.,  p.  600.) 


METHOD  OF  EXAMIN'IXG  PATIENTS. 


2o 


fore  clejith,  the  stomach  was  distended  with  gas,  and 
caused  to  twist  round  partially  on  itself  at  the  cardia,  so 
that  nothing  could  esca])c.  Tlie  distended  stomach  was 
found  to  occupy  nearly  the  whole  of  the  abdomen,  and 
air  was  forced  between  its  coats,  causmg  emphysema  of 
the  organ  (Fig.  3). 

Be.sides  the  method  of  general  e.\amination  jireviously 
detailed,  it  is  further  essential  to  emjdoy  various  sj)ecial 
mo<les  of  investigation.  Tliese  are  inspection,  ])alpiition, 
mensuration,  ja-rcussion,  auscultation,  examiiiiilion  of  the 
pharyn.x,  larjnx,  and  nares  ; the  use  of  the  microscojv, 
and  of  chemical  te.sts.  I j>rojK)se  giving  you  a short 
acaumt  of  each  of  these  inodes  of  exjilonition. 


INSPECTION. 

Ins|>ection  of  a jmrt  or  of  the  whole  surface  of  the  Inuly 
in  various  jsisitioiis  is  often  of  the  utmost  importance. 
The  latter  is  necessarj’  in  the  examination  of  army  recruita, 
but  can  seldom  la*  carritsl  out  rigorously  in  ho.spital,  and 
still  less  in  private  pnu'tice.  Delicacy  forbids  it  in  female.®. 
Tlie  part  affectwl,  however,  ought  always  to  be  seen,  a 
neglect  of  which  rule  has  leil  to  numeMus  errors.  Tlie 
various  eniptions  which  apj>«*ar  on  the  surface  of  the  Issly 
are  sjH)ken  off  in  lactun-  vi.  Here  1 shall  only  shortly 
allude  to  the  insja-ction  of  the  thorax,  and  of  the  alNlonien. 

Jngjifction  of  thf  Thonix. — This  refers  to  the  form  and 
configuration  of  the  i-ntin*  thorax,  or  its  various  jmrts,  ami 
to  a aireful  comjwun.®on  of  the  two  siiles  when  at  rest  and 
when  in  motion.  It  is  often  difficult,  in  ca.ses  where  changes 
are  not  well  marked,  to  determine  them  by  mere  insjattion. 
To  do  so,  a gisnl  light,  and  a projar  jsisition,  both  of  the 
observer  and  of  the  |>atient,  are  necessary.  Tlie  observer 
should,  if  jKiadble,  la  din-etly  in  front  of  the  jwtient,  and 
whenever  the  case  admits  of  it,  the  latter  should  la*  in  the 
sitting  iK).sture.  The  chest  may  be  ki  altered  in  disea.®e  as 
to  la  irregular  or  unsymmetrical,  from  alterations,  congeni- 
tal or  acipiired,  in  the  form  of  the  bones  of  the  vertebral 
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coliiiim  or  thoracic  walls.  Variou.s  ]jortion.s  of  it  may  be 
expanded  or  bulge  out,  a.s  in  cases  of  empyema  or  thoracic 
tumours  ; or  it  may  be  retracted  and  depressed,  as  occurs 
in  chronic  phthisis.  A axse  in-esented  itself  to  the  late 
Dr.  Si)ittal  at  the  Royal  DLspensiiry  of  this  city,  where  the 
retraction  was  so  great  on  one  side,  that  the  student  in 
charge  of  it  had  placed  compresses  on  the  sound  side,  in 
the  l)cdief  that  the  healthy  prominence  there  was  indicative 
of  a tumour.  The  motions  of  the  chest  bear  reference  to 
insj)iration  and  expiration,*  which  ]>ass  iin])erceptibly  into 
one  another,  and  can  be  made  more  rapid  or  prolonged 
voluntarily.  A forced  inspiration  gives  rise  to  more  thoracic 
movement  in  the  female  than  in  the  male,  in  whom  it  is 
more  abdominal.  In  disease  these  motions  are  altered  in 
various  ways — Lst,  By  general  excess  ^or  diminution,  as  in 
cases  of  spasmodic  astluna  or  laryngeal  obstmction.  2d, 
By  partial  immobility,  ns  in  pleurisy  ; or  by  augmented 
ex])ansion,  as  in  the  side  opposite  a ])iieumonia  or  pleuri.sy. 
3d,  By  incn*ased  ra])idity,  as  in  pericarditis  ; or  unusual 
slowness,  as  in  comato.se  disea.ses. 

Inspection  of  the  Abdomen. — The  abdomen  in  health  is 
slightly  convex,  and  marked  by  elevations  and  depres.sions 
corresponding  to  the  muscles  in  its  walls,  the  umbilicus, 
and  prominences  of  the  viscera  below.  It  varies  according 

“ DuriiiR  inspiration,  tlie  clavicles,  first  ribs,  and  through  them  the 
sternum  and  all  the  annexed  rilw,  are  raised  ; the  upi'er  ribs  converge,  the 
lower  diverge  ; the  upper  cartilages  fonn  a right  angle  with  the  sternum, 
.and  the  lower  cartilages  of  o]ii>osite  sides,  fn)m  the  seventh  downwanls, 
move  further  asunder,  so  as  to  widen  the  abdominal  space  between  them, 
just  lielow  the  xiphoid  cartilage  : the  elfect  being  to  raise,  wiilcn,  and 
deepen  the  whole  chest,  to  shorten  the  neck,  ami  apiiarently  to  lengthen 
the  alslomen.  During  exi)iration,  the  position  of  the  ribs  and  cartilages  is 
reversed  : the  sternum  and  ribs  descend ; the  uiijier  ribs  iliverge,  the  lower 
•converge  ; the  upper  cartilages  form  a more  obtuse  angle  with  the  sternum, 
and  the  lower  cartilages  of  oj)posite  sides  aiipro.ximate,  so  as  to  narrow  the 
abdominal  space  between  them,  ju.st  below  the  xiphoid  : the  elfect  being  to 
lower,  narrow,  and  flatten  tlie  whole  chest,  to  lengthen  the  neck,  ami  appa- 
rently to  shorten  the  abdomen.  It  is  to  be  obseia’ed,  that  during  inspira- 
tion, while  the  ribs  and  stenium  are  moving  upwards,  the  lungs  and  heart, 
and  the  abdominal  organs,  are  moving  downwards,  and  that,  consetiueutly, 
vieweil  in  relation  to  the  ribs,  the  descent  of  the  internal  organs  appears 
to  be  greater  than  it  really  is.” — (Sibsoti). 
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to  an<l  f?ex — in  youth  being  smoother  ami  Hatter  than 
in  the  ailult,  ami  in  I’einales  being  broader  inferiorly  than 
in  males,  from  the  greater  width  of  tlie  jielvis.  In  disease 
it  may  be,  1st,  enlarge<l  generally  and  sjnnmetrically,  as  in 
drojtsies,  or  partially  and  irregularly,  from  ovarian,  hejwtic, 
splenic,  and  other  tumours  ; 2d,  it  may  Ik?  retracted — gene- 
rally from  extnmie  emaciation,  or  j)artially,  fix)m  local 
intestinal  obstruction.  Tlie  sujiertioial  abdominal  veins  an? 
sometime.s  greatly  enlarged,  and  at  others  distinct  pulsii- 
tions  are  visible,  de]>emlent  on  <leep-seated  c.arliac  or  arte- 
rial disc-ase.  The  abdomen,  like  tlie  chest,  i.s  in  constant 
movement  in  connection  with  the  act  of  respinitioii,  and 
may  be  observed  to  be  imm-  jiromineiit  during  inspiration, 
ami  more  tlat  during  exjiiration.  Thes4*  respiratory  move- 
ments of  the  alxlomen  bear  a certain  relation  to  tliosi*  of 
the  chest,  Udng  often  increaseil  when  the  latter  are  am-ste*!, 
and  ricf  irrm.  dims,  in  jdeurisy,  the  respimtury  move- 
ments are  mostly  alHlomiual,  when-as  in  jH-ritonitis,  thev 
are  altogether  thonwic.  The  variations  olKH-rvabh-  in  the 
disturbed  relations  of  the  respiratorv  movements  in  the 
thorax  and  alidonien  are  often  highly  instructive,  esjH'ciallv 
in  citses  of  dyspncea  from  hydrmtlnimx,  sj«i.<,u,„lie  itsthma, 
anoniiia,  ascites,  alHloniinal  tumours,  etc. 

The  inspection  of  <lee]>-s<-ated  cavities,  by  means  of 
sjK*cula,  etc.,  belongs  to  the  .<tudy  of  sjtecial  <lisea.s«*s. 


r.vLrATiox. 

/ ^ Pal|Mition  also  is  a necessary  imule  of  examination,  and 

is  sometimes  jmicti.seil  hy  simidy  ai)plying  the  tijw  of  the 
lingers,  at  others  by  jilacing  the  hand  on  tin*  jKirt  affecte»l, 
and  not  unfnspiently  by  employing  both  hands,  and  jires- 
sing  with  them  alternately.  This  latter  metluKl  is  mo.«t 
ai»plicable  in  endeavouring  to  judge  of  tumours,  e.s}H*cially 
when  large  or  dwji  seated,  and  situated  in  the  alHlonien. 
The  jHisitionol  the  ]>atient  during  j)ali>atiou  mu.st  Ik*  variisl 
acconling  to  the  part  examimsl.  The  horizontal  iH>sture  is 
best  to  judge  of  deej>-seated  pulsations  and  vibrations,  but 


28 


METHOD  OF  EXAMINING  PATIENTS 


sometimes  the  erect  posture,  or  even  leaning  forward, 
becomes  necessary,  as  when  the  heart  is  being  examined. 
When  feeling  the  abdominal  organs  through  the  integu- 
ments, these  last  should  be  relaxed,  by  causing  some  one 
to  flex  the  inferior  extremities  on  the  abdomen,  and  push 
the  head  and  neck  forwards.  In  this  manner  ])alj)ation 
affords  infonnation — 1st,  As  to  the  increased  or  diminished 
sensibility  of  various  paits  ; 2d,  Of  their  altered  form,  size, 
density,  and  ela.sticity  ; and,  3d,  Of  the  different  kinds  of 
movement  which  they  may  be  thrown  into. 

1.  When  juiin  is  exj)erienced  in  any  part,  it  is  generally 
jncrea.sed  by  jnessure  and  movement  if  inflaniinatory,  but 
is  often  relieved  if  neuralgic.  Not  unfrerpiently  jtressure 
c.iiu8es  pain  or  tendeniess  where  otherwise  neither  are  expe- 
rienced. Tims,  deep  pressure  in  the  right  iliac  region 
causes  ])ain  in  tyj)hoid  fever,  which,  however,  must  be 
Judged  of  from  the  exjiression  of  tlie  countenance  rather 
than  the  statement  of  the  jtatient.  Again,  over  the  verte- 
bral column  pressure  or  percussion  may  induce  pain  that 
is  otherwise  not  felt.  In  j)aralytic  cases  the  diminution  of 
.sensibility  can  only  be  ascertained  by  feeling  or  pinching 
the  ])art,  and  the  limitation  of  ana'sthesia  is  best  amved  at 
by  ])ricking  the  surface  with  some  pointed  hard  sul)stance. 

2.  Alteration  in  external  form  and  size  may  be  judged 
of  by  in.spection,  but  in  internal  organs,  especially  abdo- 
minal ones,  we  derive  more  exact  information  from  ]>alpa- 
tion  conjoined  with  ])ercussion,  as  in  cases  of  hypertrophied 
liver  and  spleen,  or  when  tumour  exi.sts.  In  such  cases  we 
can  feel  from  the  increased  density  and  resistance  the  .size 
and  even  outline  of  the  morbid  growths,  which  will  be 
more  or  le.ss  di.stinct,  in  proportion  as  they  are  near  the 
surface,  and  circumscribed  in  form.  Occasionally  organs 
are  dimini.shed  in  size,  and  cannot  be  felt  in  their  normal 
positions,  as  when  the  inferior  margin  of  the  liver  cannot 
be  detected  in  this  way,  from  atroi)hy.  The  natural  elas- 
ticity of  parts  may  also  be  increased  or  diminished.  Thus, 
the  abdomen  is  more  elastic  when  air  is  in  excess  in  the 
intestines,  and  less  so  when  the  peritoneum  contains  liquid. 
The  integuments  also  may  be  more  rigid  and  indurated,  as 
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in  chronic  skin  <lisei\.«es  ; or,  on  the  other  hand,  soft  and 
doujjhy,  as  in  OKlenia,  when  they  pit,  on  pressure,  from 
diminished  ehisticity. 

3.  Certain  motions  in  the  thoracic  and  abdominal 
cavities,  as  well  as  in  other  jxirts  of  the  body,  are  best 
judfjed  of  by  paljxition.  It  is  in  this  way  that  the  character 
and  situation  of  j)ulsation  at  the  heart,  root  of  the  neck,  or 
elsewliere,  are  determined.  The  expansive  motion  of  the 
thorax  and  abdomen  during'  respimtion  is  also  thus  ascer- 
tained. If  we  place  the  two  hands,  with  the  fin"ers  spread 
out  like  a fan,  in  the  axillm  or  Hanks,  and  brin^  the  two 
thumbs  towanls  each  other,  near  the  stenmm  or  umbilicus, 
we  cun  juil;'e  by  their  approach  and  sepanition,of  the  amount 
of  ex|Minsion  or  retraction  that  takes  platA*.  Ajiplication 
of  the  haml  also  allows  us  to  detect  undiilatorv  motions 
below  tlie  intej,Miment,  and  to  determine  the  existence  of 
vibrations,  frictions,  gratinj's,  and  crejiitations.  Hostaji 
relates  a case  when*  all  the  symjUoins  of  acute  intercostal 
rheumatism  were  j)reseiit  (which  dis»-a.se  was  iliiignosced), 
caused  by  a broken  rib,  that  wa.s  overhsiketl  from  the  di.s- 
eased  part  not  having  been  examine«I  by  jMiljwtion.  There 
is  a natural  Jri'iiiitu*  or  thrill  jH-rceptible  on  placing  the 
hand  on  the  chest  when  a ]>erson  is  sjieakin^;,  which  is 
increased  in  some  disea.ses  of  the  chest  and  lessoneil  in 
others.  Tliis  sensation  is  als4i  sometimes  felt  in  the  lartte 
blood-vessels.  It  n'sembles  more  or  less  the  vibration  felt 
on  i)lacinj'  the  hand  on  tlie  Iwick  of  a cat  while  juirrin}'. 
Fluctutitum  is  another  s4'n.sjition,  cuu.sed  by  pn-ssinn  on  or 
p«-n-ussin;'  jarts  in  such  a way  ns  to  cause  displacement  of 
their  conUiiuisl  tluid.s.  A mislitication  of  it  is  known 
uiitler  tlie  name  of  tucciuuion,  when  jinHlucc*)!  bv  shaking; 
the  patient — a proceeding,  however,  which  is  seldom  neces- 
sary. 


.MENSURATION. 

Tlie  simjdest  way  of  mea.«uring  the  circumference  of 
jiarts,  or  the  distance  between  any  two  fixed  js>ints,  is  by 
means  of  a graduated  tajie.  In  ascertaining  the  circular 
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measurement  of  the  cliest  or  abdomen,  that  moment  sliould 
be  clajsen  wlien  the  patient  hohls  liis  breath  at  tlie  end  of 
an  ordinary  expiration,  and  great  care  should  be  taken 
that  the  ta])e  is  carried  eveidy  round  the  body.  Tlie  relative 
mensuration  of  the  two  sides  of  the  chest  or  abdomen,  is 
best  accomplished  by  choosing  the  spinous  processes  of  the 


vertebnc  as  fixed  points  on  the  one  hand,  and  a line  drawn 
through  the  centre  of  the  sternum  and  umbilicus  on  the 
other.  The  exact  levels  of  the  mea.surements  should  always 
be  noted,  such  as  at  the  nipples,  margin  of  the  lower  ribs 

Fig.  4.  Tlie  clipst-mensurer  of  Pr.  Sibson,  natural  size. 

Fig.  5.  The  atethometer  of  Ur.  Quain,  one-third  the  real  size. 
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or  umbiliciu!,  which  arc  those  most  desen  inn  of  observa- 
tion. Idle  diameter  of  the  tnmk  in  various  directions  is 
l;e.st  ascertained  by  means  of  a jwir  of  cjdlij>ers. 

Tlie  juuoimt  of  motion  in  tlie  chest  and  alxlomen,  ami 
of  its  various  jiarts,  are  cajuible  of  beinji  accurately  deter- 
mined by  nieams  of  the  chest  measurer  of  Dr.  Sibson  (Fig.  4), 


KiK.  «. 


<ir  the  stethometer  of  Dr.  Quain  (Fig.  5.)  Both  instniments 
are  comjKised  of  a brass  box,  having  a dial  and  inde.x, 
which  is  moved  by  a rack  attached  to  a [trolongeil  ]>inion 
or  a string.  One  revolution  of  the  index  indicates  an 
inch  of  motion  in  the  chest,  the  intervening  sjiace  Is-ing 
graduated.  It  ha.s  lK*»-n  found  nece.ssarj',  when  making 
obserxations  on  the  resjiinitorx-  movements,  whether  of  tin 
chest  or  of  the  alslometi,  to  divert  the  }>atient’s  atteiithm, 
and  make  him  l«x)k  straight  forwanls,  otherwise  these 
movements  become  so  affected  as  to  vitiate  the  n-sults. 
Tlie  uistruments  may  1h«  ajijilied  in  the  sitting  or  recum- 
Kmt  jKistun*.  When  a string  is  emjiloywl,  a.s  it  may  U' 
with  either  instnimeiit,  the  niiKle  of  a]i{>lication  is  rejm- 
sented  Fig.  (j.  The  method  of  using  Dr.  Sibson’s  chest - 

Flp.  6.  Mnde  of  applj-inK  atcUiometer  when  the  string  Is  used. — 
{AJXtr  Vtuiiii.) 
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measurer  by  iilacing  the  pinion  on  the  nail  of  tlie  observer’s 
left  finger,  moving  with  the  chest,  and  steadying  the  right 


Fig.  7. 

ann  on  the  hip,  or  the  hand  on  the  biick  of  a chair,  is  seen 
^Fig.  7). 

The  expansibility  of  the  lungs,  and  the  amount  of  air 
Fig.  7.  Mode  of  applying  the  chest-measurer.— (.d/Ier  Sibson.) 
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exixjlloil  fmin  the  chest  after  full  inspiration,  may  also  be 
metisured  by  the  spirDineter  of  Mr.  Hutcliinson.  But  tlie 
necessity  of  determining  the  height  and  weight  of  tlie 
individual,  of  teaching  him  how  to  insjure  and  e.xjure,  of 
jKiying  attention  to  the  muscular  force  and  other  circum- 
stances, 80  interferes  with  the  correct  conclusions  to  Ih> 
derived  from  this  nnxle  of  exploration,  tis  to  render  it 
valueless  in  the  examination  of  every  ca.se.  But  as  a 
means  of  jihysiologiciil  n-search  in  determining  the  vital 
cajmcity  of  the  chest,  Mr.  Hutchinson’s  investigations  are 
of  the  utmost  importiince. 

Dr.  Scott  Alison  ha.s  invented  an  instrument  for 
measuring  the  angles  ot  the  chest.  It  will  also  enable  us 
to  judge  apprf>ximatively  of  the  cuiA'es  under  various  altered 
conditions.  He  wills  it  a .stetho-gonioiueter,  a term  deriveil 


fnmi  three  Greek  words,  signifying  chest,  angle,  ami 
measun*.  Dr.  S.  Alison  believes  that  it  will  aHbnl  data 
not  to  be  obtaineil  by  other  means,  and  assist  in  the  diag- 
nosis of  disea.se  in  the  early  as  well  as  in  the  later  stages. 

Fia.  a 8U'thf>-(nmiiiuift«;r  for  measurina  the  lnrlin«linn  of  iliflrrrnt  |«rts 
of  the  walls  of  the  thorax  ill  case*  of  iliii«uM>.  cui.  The  ana*  ; 6,  Uie  arc  of 
a circle  (inoluated  ; c,  the  vernier,  with  an  arrow  alao  (fraUuatrsl ; cl,  vernier 
ano  i I,  Joint.— t^'ooK  aliaon.) 
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LECTUEE  II. 


PERCUSSION. 

The  objc'ct  of  percussion  is  to  ascertain  tlie  density  and 
size  of  oi-gans.  It  may  l>e  practised  directly,  or  through 
the  medium  of  an  interi^osed  body  (mediate  percussion). 
Without  knowing  how  to  strike,  and  to  produce  clear  tones, 
we  can  never  educate  the  ear,  nr  the  sense  of  resistance. 
Tliis  preliminary  part  in  the  art  of  percussion,  reiiuires  a 
certain  dexterity,  which  some  find  it  very  difficult  to  obtain. 
The  difficulty  seems  to  depend,  in  some  cases,  on  a deficiency 
in  the  proportions  usually  existing  between  the  length  o 


Fig.  s». 

the  fincrers.  Tlius,  I have  seen  more  than  one  ]ierson_who 
had  the  index  finger  nearly  an  inch  shorter  than  the  middle 
one,  and  who,  consequently,  found  it  impossible  to  strike 
the  pleximeter  fairly  with  the  tips  of  two  fingers  at  once. 
Bv  far  the  most  common  cause  of  failure,  however,  is  want 
of  patience  and  persevemnee  in  overcoming  the  first  nieclia- 
nical  difficulties  ; and  there  is  every  reason  to  believe  that 
could  this  be  surmounted,  accurate  percussion  would  become 
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more  universal  ami  better  appreciated.  'Without  entering 

into  the  nu- 
niermi.«  dis- 
cim-iions  which 
have  ari.-^en  a.s 
to  the  gu]K,-rior 
advantage.^  of 
one  ]>hin  a.«  comi>areil  with  another,  or 
of  using  tlii.s  or  tliat  instrument,  I may 
mention,  that  for  the  last  twenty-two 
years  I have  employtnl  a jdeximeter  and 
u hammer.  'Hiese  instruments  1 can 
contideiitly  recommend  to  you  as  tlie 
readiest  means  of  obtaining  accurate 
results  at  the  bed-side  by  means  of 
|»ercussion. 

Tlie  ivoiy  pleximeter  1 use  is  that 
t)f  M.  I’iorry,  as  miHlified  by  M.  Malliot. 
Its  length  is  two  inches,  and  breadth 
one.  It  jMiss<-sses  two  handles,  and  an 
inch  and  a half  scale  dniwn  uj>on  the 
surface.  It  may  l>e  applied  with  great 
]>recisiou  to  eveiy  ]¥irt  of  the  chest, 
even  in  emaciated  subjects  (Fig.  !i). 

'Hie  hammer  is  the  invention  of 
Hr.  Winterich,  now  of  Krlangen.  The 
ailvantages  it  |siss«-sses  an-, — 1st,  'Fliat 
the  tone  juxHhiced,  in  its  clearness, 
]>enctmtiveness,  and  ipiality,  far  sur- 
j)asses  that  which  the  most  jiractised 
]K-rcu88or  is  able  to  (H-cjisioii  by  other 
means.  2<1,  It  is  esjK-cially  us«*ful  in 
clitdcal  instruction,  as  the  most  distant 
student  is  enabled  to  distinguish  the 
varieties  of  tone  with  the  greatest  ea<i‘. 
3d,  It  at  once  enables  thos«‘  to  js-r- 
cuss,  who,  from  jwculiar  fomiation  of 
the  fingers,  want  of  opjsirtunity,  time, 
FiK.  to.  ]>nictice,  etc.,  are  deficient  in  the  ne- 

cessary dexterity  (Fig.  10). 


3G  METHOD  OF  EXAMINING  PATIENTS 

With  the  asHistauce  of  the  instruments  I now  recommend 
to  you,  every  student  acriuaiuted  witli  the  relative  situations 
of  the  different  thoracic  and  abdominal  orgiuis,  is  himself 
enabled,  without  other  preliminary  education,  to  detect  the 
different  degrees  of  sonoriety  they  possess  in  a state  of 
health  and  disease.  I may  say,  that  by  means  of  these 
instruments,  after  one  hour’s  practice  on  a dead  body,  he  is 
placed  on  a par  (as  regards  the  art  of  percussion)  -svith  the 
generality  of  experienced  i)ractitioners  in  this  country  ; and 
any  of  you,  after  one  month’s  employment  of  them,  will  be 
enabled  to  mark  out  accurately  on  the  surface  of  the  body, 
the  si/e  and  form  of  the  heart,  liver,  spleen,  etc. 

I have  tried  a smaller  and  lighter  hanmier  kindly  sent 
to  me  by  Dr.  Winterich,  as  well  as  balls  surrounded  by 
thick  rings  of  caoutchouc,  and  attached  to  elastic  ])ieces  of 
whalebone.  But  a cerUiin  weight  is  neces.sary  to  obtain  a 
penetrative  sound,  and  rigidity  of  the  handle  is  necessary 
to  judge  of  the  sense  of  resistance.  In  my  opinion,  no 
better  hammer  has  been  invented  than  the  one  figured  on 
the  preceding  page. 


Of  the  Different  Sounds  produced  by  Percussion. 

Tlie  sounds  produced  by  percussion' arise  from  the 
vibrations  occasioned  in  the  solid  textures  of  the  organ 
i)ercussed.  Tlie  different  density  and  elasticity  of  these 
textures  will  of  course  more  or  less  modify  the  number 
and  continuance  of  the  vibrations,  and  give  rise  to  different 

sounds.  , 

M.  Piorry  considers  that  nine  elementary  sounds  are 

thus  formed,  which  he  has  designated,  from  the  organ  or 
part  which  originates  them,  femoral  Jecoral,  cardial,  jml- 
monal,  intestinal,  stomachal,  osteal,  humorique,  and  h^da- 
tique  ” I consider  that  all  these  sounds  may  be  reduced  to 
three  elementary  ones  ; that,  in  point  of  fact,  there  are  only 
three  tones  occasioned  by  percussion,  and  that  all  the  others 
are  intermediate.  These  tlu-ee  tones  are  respectively  de- 
pendent,—1st,  On  the  organ  containuig  air  ; 2d,  On  its 
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contaiiiinf;  HuiJ  ; and,  3d,  On  its  being  fonned  of  a dense 
unifonn  parench\*niatous  tissue  throughout.  These  tone.s, 
therefore,  may  be  termed  the  tympanitic,  the  humoral,  and 
the  jHtrcHchymatous.  Percussion  over  the  stomach  gives 
the  best  example  of  the  first  kind  of  sound ; over  the  dis- 
tended bladtler,  of  the  second  ; and  over  the  liver,  of  the 
third.  Certain  nnxlificatioiLs  of  these  sounds  occasion  the 
metallic  and  the  cracked-)>ot  sound.  Tlie  latter  is  made 
audible  over  the  chest  under  a variety  of  circumsUinces,  by 
l>ercus.sing  with  the  mouth  open,  llie  terms  jecoral,  cardial, 
pulmonal,  intestinal,  and  stomachal,  however,  may  be  use<l 
to  exj)n*ss  those  miKlifications  of  sound  pnxlucisl  in  jx-r- 
cassing  resjx-ctively  the  liver,  heart,  lungs,  intestines,  and 
stomach. 

It  must  lx*  n*membered,  that  the  tones  even  then 
may  vary  acconling  to  circumstances.  Thus,  immediately 
after  a deep  inspiration,  the  jmlmonal  sound  will  lx* 
renden*il  more  tym|ianitic,  and,  after  expiration,  more 
parenchymatous.  In  the  same  manner,  the  stomach  and 
intc'.stines  may  give  out  ditferent  soumU  according  as  they 
are  more  or  less  full  of  contents.  In  the  left  or  right  iliac 
fossji  a clear  tymjxinitic  sound  will  lx*  heanl  when  the 
intestine  below  is  empty,  and  a dull  jwirenchymatons 
sound  when  it  is  full  of  fccces. 

k study  of  the  diifen-nt  nuHlifications  of  sound,  which 
various  org-ans  thus  j)nMluce  in  a sUite  of  health,  rea«lily 
leads  to  the  conipn*hension  of  the  sounds  which  may  lx* 
elicitixl  in  a morbid  state.  Tims,  the  lungs  may  (Kcasion 
a dull  or  |win*nchymatous  sound,  from  s<didification,  the 
result  of  exudation,  or,  on  the  other  hand,  lx*coim*  mortr 
tymjianitic,  from  the  juv.seiice  of  em[»hysema.  Tlie  alxlomen 
may  give  out  a |>arench3matou8  stmnd,  from  enlargement 
of  the  uU*rus  or  an  ovarian  tumour  ; or  a humond  sound, 
from  the  effusion  of  lluitl  in  the  cavity  of  the  jM*ritoneum. 


Of  the  Sense  of  Hesi.stance  produced  by  Percussion. 

B_v  the  sense  of  resistance  is  understoixl  the  peculiar 
sensation  resulting  from  those  im])ressions  which  are  com- 
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muiiicated  to  the  finders  on  striking  hard,  soft,  or  elastic 
bodies.  It  is  of  the  greatest  service  in  detennining  the 
physical  condition  of  the  organ  percussed.  Tlie  sense  of 
resistance  hears  relation  to  the  density  of  the  object  struck 
— hence  finn  and  solid  textures  offer  more  resistance  than 
those  which  are  soft  or  elastic.  The  thorax  of  the  child  is 
elastic,  whilst  that  of  the  adult  is  unyielding.  Of  all  the 
thoracic  and  abdominal  organs,  the  liver  presents  the 
greatest  degree  of  resistance,  and  the  stomach  the  least. 
Tlie  presence  of  Huid  in  the  hollow  viscera  offers  a medium 
of  resistance  between  the  jmrenchymatous  organs  on  the 
one  hand,  and  those  containing  air  on  the  other.  But  air 
much  condensed,  or  fluid  contained  within  the  rigid  walls 
of  the  thorax,  may  offer  a considerable  degree  of  resist- 
ance. 

The  sense  of  resistance  should  be  a.s  much  educated  by 
the  physician  as  the  sense  of  hearing,  and  it  would  be  diffi- 
cult for  an  individual,  practised  in  the  art  of  percus.sion,  to 
say  which  of  the.se  two  ])oints  is  the  more  valuable  to  him. 
Both  are  only  to  be  leanit  by  practice,  and  considering  it 
]ierfectly  useless  to  describe  that  in  words  which  may  be 
learnt  in  half  an  hour  by  the  use  of  the  pleximeter  and 
hammer  on  a dead  body,  or  the  living  subject,  I shall  now 
proceed  to  describe  the 


General  Rules  to  re  followed  in  the  Practice  op 

^IeDIATE  PERCU.SSION. 

1.  Tlie  pleximeter  should  be  held  by  the  projecting 
handles  between  the  thumb  and  index  finger  of  the  left 
hand,  and  pressed  firmly  doAvn  upon  the  organ  to  be  per- 
cussed. Much  depends  upon  this  rule  being  followed,  as 
the  sound  and  sense  of  resistance  are  considerably  modified 
according  to  the  pressure  made  by  the  jdeximeter.  A very 
ea.sy  experiment  will  prove  this.  If,  for  instance,  the 
pleximeter  be  struck  while  it  rests  lightly  on  the  abdo- 
men over  the  umbilicus,  and  again,  when  it  is  ])ressed 
firmly  downi  amongst  the  viscera,  the  change  in  tone  will 
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be  at  once  perceived.  In  the  tirst  case,  a dull  sound  is 
jin)duced,  from  the  muscles  and  integuments  being  alone 
intlueneed  by  tlie  force  of  the  blow  ; in  the  second  case,  a 
clear  tynijianitic  sound  is  occa-sioned  from  the  vibration  of 
the  walls  of  the  intestine.  In  eveiy  instance,  tlierefore,  the 
pleximeter  sIkjuM  be  so  held  and  j>ressed  down,  as  to 
n-nder  it,  so  to  si>eak,  a juirt  of  the  orgim  we  wish  to 
jic-rcus.s. 

2.  (!reat  can^  must  Iks  taken  tliat  no  inequality  exist 
between  the  inferior  surface  of  the  pleximeter  and  the  skin. 
Firmly  pn^ssing  it  down  will  always  obviate  this  when  the 
alslomeii  is  examinetl.  As  reganls  the  thorax,  the  gr«K)ve 
over  the  anterior  nutliastinum,  the  prominence  of  the  cla- 
vicles and  of  the  ribs,  in  emaciated  subjects,  may  allow  a 
hollow  to  exist  uinler  the  instrument,  by  which  a di‘Cej>- 
tive  tym|iiUiitic  sound  is  cjccasioned.  Hy  a little  manage- 
tnent,  however,  with  the  small  aiul  oval  pleximeter  I have 
recommended,  this  may  readily  be  avoidwl. 

3.  The  luunmer  should  la-  held,  as  ailvisetl  by  Dr. 
Winterich,  betwe«*n  the  thumb  ami  the  first  and  thin!  lin- 
gers, the  extremitic-s  of  which  are  to  l>e  plactnl  in  hollows 
prejiared  for  them  in  the  handle  of  the  in.-tninient.  By 
some  these  are  ctuisideivd  usidess,  but  in  all  aises  where 
slight  ditferences  in  tone  an-  to  lie  ajipreciateil,  I have 
found  this  the  liest  nuide  of  employing  it.  Ordinarily, 
however,  it  will  Im-  sullicient  to  hold  it  bv  the  extn-mitvof 
the  handle,  merely  in  such  a manner  as  will  enable  the 
l>ractitioner  to  strike  the  pleximeU-r  lightly,  or  with  fone, 
as  occasion  may  n-quin*. 

4.  Can-  must  be  taken  to  strike  the  jdexinieter  fairly 
and  perjM-ndicularly.  I’nless  this  Im-  done,  vibnitions  an- 
communicateil  Ui  textures  in  the  iieighliourho<Hl  of  the 
organ  to  la*  jn-n-usseil,  and  fallacious  results  an-  the  conse- 
<pieiice.  If  in  jH-rcussing  the  lungs,  for  examjile,  tla-  blow 
be  made  obliquely,  we  obtain  the  dull  soiuul  jmsluced  by 
the,  rib,  and  I have  seen  considerable  error  in  the  diagno- 
sis thus  iK'casioned.  * 

h.  A strong  or  gentle  stmke  of  the  hammer  will 
mollify  the  tone  and  sc-iwe  of  resistance,  inasmuch  os  the 
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impulse  may  be  communicated  by  one  or  the  other  to  a 
deep-seated  or  a superficial  organ.  Tlius  a gentle  stroke 
will  elicit  a pidmonal  tymj)anitic  sound  just  below  the 
fifth  rib,  where  a thin  layer  of  lung  wjvers  the  liver,  but 
a strong  one  will  cause  a jecond  parencliymatous  sound. 
At  the  inferior  margin  of  the  liver,  on  the  other  hand, 
where  a thin  layer  of  the  organ  covers  the  intestines,  the 
reverse  of  this  takes  place,  a gentle  stroke  occa-siotiing  a 
dull,  and  a strong  one  a clear  sound. 

6.  By  withdrawing  the  hammer  immediately  after  the 
blow,  we  are  better  able  to  judge  of  the  sound  ; by  allow- 
ing it  to  remain  a moment,  we  can  judge  better  of  the 
sense  of  resistance. 

7.  Tlie  integuments  should  not  be  stretched  over  the 
part  percusseil,  as  when  the  stethoscope  is  employed,  for 
an  unnatuml  degree  of  resistance  is  thus  conununicated  to 
the  hand  of  the  operator  from  the  muscular  tension.  In 
ever)'  case,  especially  where  the  abdomen  is  examined,  the 
integuments  and  suj)erficial  muscles  should  Ije  rendered  iis 
flaccid  as  possible. 

8.  It  is  always  best  to  percuss  on  the  naked  skin.  It 
is  not  absolutely  essential,  however  ; and  in  cases  where, 
from  motives  of  delicacy,  it  is  desirable  that  the  chest  or 
al)domen  be  not  exposed,  it  only  becomes  necessary  that 
the  covering  of  linen  or  flannel  be  of  ecpial  thickness 
throughout,  and  not  thrown  into  folds. 

!).  The  position  in  whicli  the  individual  examined 
should  be  placed,  will  vary  according  to  the  organ  explored. 
In  percussing  the  thoracic  organs  and  the  liver,  a sitting 
position  is  most  convenient.  The  stomach,  intestines, 
uterus,  bladder,  and  abdominal  tumours  or  eflusions,  are 
best  examined  when  the  patient  is  lying  on  the  back,  with 
the  knees  flexed  so  as  to  relax  the  abdominal  walls,  and, 
if  necessary,  the  head  and  neck  bent  forward,  and  sup])orted 
by  pilloAvs.  In  percussing  the  spleen,  the  individual 
should  lie  on  the  right  side,  and  when  the  kidneys  are 
examined  he  shoidd  lie  on  tlie  bre.ost  and  abdomen.  In 
cases  of  effusion  into  the  serous  cavities,  a change  of  posi- 
tion furnishes  most  valuable  indications. 
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10.  Ill  pcrcus-siiig  any  particular  organ,  the  plexiineter 
should  be  first  apphed  over  its  ceiitn',  where  the  sound  atid 
sense  of  resistance  it  may  fiinii.sh  are  most  characteristic. 
Two  1)low.s  with  the  hammer  are  generally  sufficient  to  de- 
tennine  this.  From  the  centre,  the  plexiineter  should  1k‘ 
moved  gnidnally  towarls  tlie  peripliery,  or  margin  of  the 
organ,  and  struck  as  it  jinx-eeds  with  the  hammer,  now 
forcibly,  now  lightly,  until  the  characteristic  sound  of  the 
next  organ  lie  elicited.  The  jde.vinieter  Ls  then  gnulually 
t»i  be  returned  towarls  the  organ  under  e.xamination,  until 
the  dilfereiice  of  tone  and  sense  <jf  resistance  liecome  mani- 
fest. In  this  manner,  having  first  heard  the  two  distinct 
.sounds  Well  cluu'acterisetl,  we  shall  l>e  letter  enabled  to 
determine  with  accuracy  the  limit  between  the  one  and  the 
other,  'riiis  may  lx  done  e.xactly  after  having  det<  rmined 
whereabouts  the  line  of  seimration  is,  by  jihicing  the  long 
diameter  of  the  j)lexiineter  tnuisverscdy  across  it,  and  strik- 
ing, first  one  end  of  the  instrument,  and  then  the  other, 
till  the  jireci.se  sjMit  is  determined.  This  sjsit  should  now 
lx  markeil,  by  j)lacing  with  a jxn  a dot  <>f  ink  on  the  skin. 
The  ojijH.site  ami  then  other  jMnlions  of  the  margin  of  the 
organ  shouhl  be  limited  in  the  sjune  manner,  and  the-se  in 
turn  should  be  marke<l  with  dots  of  ink,  until  the  whole 
organ  be  comj>letely  examimsl.  Tlieii,  by  uniting  all  these* 
dots  with  a line  of  ink,  we  have  the  exact  fonn  of  the  organ 
drawn  ujion  the  skin.  When  it  is  thought  nece.s.sar)'  to 
render  the  first  mark  jxrmanent,  in  onler  to  .see  if  any  sub- 
se<iuent  change  take  jdace  in  the  size  of  the  organ,  or  extent 
of  the  ilulne.ss,  it  may  be  ri*ndertsl  so,  by  carrying  lightly  a 
stick  of  unjent.  nit.  over  the  ink* line, while  it  instill  moist. 


Special  Rulf_s  to  be  followed  in  rERCussiNu  Farticu- 

L-\R  (jRii.VNS. 

Heforc  jirxecnling  to  ]xr;uss  indixidual  organs  in  jht- 
.«ons  lalmuring  under  disease,  you  should  ol)tain  a gem-ral 
knowledge  of  the  limits  ami  intensity  of  ilulnes,s  on  jxr- 
cussing  the  thoracic  ami  alsloininal  vi.scera  in  health.  The 

t) 
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liccfjmpanying  figures  convey  this  information  vith  great 
accuracy,  the  depth  of  tint  corresponding  to  tlie  dulness  of 
tone  and  amount  of  resistance.  Tlie  normal  sonoriety  and 
dulness  exhibited  (Figs.  1 1 and  1 2)  will  enable  you  to  com- 
pare with  readiness  the  alterations  revealed  by  percussion 
under  a variety  of  diseased  conditions. 

No  description  vill  suffice  to  convey  proper  ideas  of 
the  various  alterations  of  tone  occasioned  by  percussing 


Fig.  II. 

over  the  different  thoracic  and  abdominal  ^^8cera.  To  be- 
come acfpiainted  with  these,  it  is  absolutely  necessary  to 
apj)ly  the  pleximeter  to  the  body,  and  then  liaK  an  hour’s 
practice  with  this  instrument  and  the  hammer  will  be  suffi- 
cient to  render  any  one  conversant  with  those  which  may 
be  heard  in  a nonnal  state. 

Lungs. — Percussion  of  the  lungs  generally  bears  refer- 
ence to  a change  in  density,  which  is  only  to  be  detected 
by  comparing  the  healthy  vdth  the  morbid  portions.  Tlie 
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"Feat  practical  rule  here  to  lie  followe<l  is,  to  a]>]>ly  the 
ple.\iiaeter  to  hoth  sides  of  the  cliest  iu  succes.«ion,  with 
tlie  same  finniie.ss,  exactly  in  the  same  situation,  an«l  let 
the  blow  with  the  hanuner  be  given  with  the  same  force, 
(.'are  must  be  taken  that  the  jwsition  of  both  arms  Ik- 
alike,  tis  the  amtraction  of  the  pectoral  niu.scles  on  one 
side  more  than  on  the  other  may  induce  error.  In  short, 
ever}-  circumstance  must  be  the  same  before  it  is  j»os,sible 


FiK.  li 

to  determine,  in  delicate  cns*-s,  either  from  the  tone  or 
sense-  of  resi, stance,  whether  chatige-  of  ilensity  exist  in  tin- 
lungs.  When  circum.scribed  altenitions  are-  discovered  in 

Eij!-  tl.  AnU-rior,  nnd  Pi({.  12,  posterior  of  the  limits  and  intensity 
of  dulnetw  on  jKirruaaion.  P,  piilmonal  sound  ; C,  canliae  Mtnnd  ; H, 
hejiatic  sound  ; 8,  spienlc  sound ; O,  gastrie  sound  (here  the  stomaeh  i» 
iniKlemU-ly  dUtende<l  with  air);  E,  enteric  sounil.  In  the  antirior  vi«-w 
the  intestines  are  Uderaldy  free  from  air,  except  CO,  colic  sound,  from  diw- 
U-ndoal  wdou.  Tile  desi-ending  colon  and  rectiun  are  fUle-l,  anil  S4nind  dull 
HU,  humoral  sound,  over  a distended  blaiider  ; M,  iniuM-ular,  and  < ',  ohO-al 
sounds.— (A/ler  Piorry.) 
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the  pulmonary  tissue,  their  limits  may  be  marked  out  on 
the  surface  of  the  skin,  in  the  manner  pre\nously  indicated. 
In  this  way  1 have  frecjuently  succeeded  in  determining 
with  accuracy  the  size  and  form  of  circumscribed  indura- 
tions, arising  from  partial  pneumonia  and  pulmoniuy  apo- 
jdexy.  Under  the  clavicles,  the  pleximeter  must  be  applied 
with  great  iiniineiss.  Inferiorly,  a thin  layer  of  lung  lies 
over  the  superior  surface  of  the  liver  ; and  to  determine 
the  exact  place  where  its  inferior  border  tenninates,  the 
blows  with  the  hammer  .should  be  very  slight.  Posteriorly, 
also,  the  i)leximeter  must  be  firmly  apidied,  and  the  force 
of  the  blows  considerable ; but  they  should  decrea.se  in 
force  inferiorly,  where  a thin  layer  of  lung  descends  over 
the  liver  much  deeper  than  anteriorly. 

In  a healthy  state,  a dist  inct  difference  may  be  obsen’ed 
in  the  souoriety  of  the  lungs  immediately  after  a full  expi- 
ration and  a full  insj)iration.  This  does  not  hike  place 
when  the  tissue  becomes  indurated  from  any  cause  ; and 
thus  we  are  funiished  with  a valuable  diagnostic  sign. 
Congestion  of  the  lung,  and  pneumonia  in  its  first  stage, 
cause  only  slight  dulne.ss  and  increased  resistance,  which, 
how'ever,  are  readily  detected  by  tlie  j)ractised  percussor. 
In  the  second  and  third  stage  of  pneumonia,  and  in  apo- 
plexy of  the  lung,  this  dulness  and  re.sistance  are  well 
marked,  and  even  an  impression  of  hardness  and  solidity 
communicated  to  the  hand.  When,  however,  the  lung  is 
infiltrated  with  tubercle,  the  induration  is  most  intense, 
and  the  greatest  degree  of  re.sistance  communicated. 

Partuil  indurations  from  aj)oplexy  or  simple  cancerous 
and  tubercular  exudation,  may  be  detected  by  percussion, 
even  when  deei)-seated  and  covered  by  healthy  jiortions  of 
the  lungs.  In  this  case,  by  pressing  with  the  ])leximeter, 
and  striking  lightly,  a tympanitic  sound  only  is  heartl  ; but 
by  pressing  the  pleximeter  doMui  firmly,  and  striking  with 
force,  the  dull  sound  may  be  elicited  and  circumscribed. 
When  indurations,  however,  exist  inferiorly  in  those  por- 
tions of  the  lungs  which  overlap  the  liver,  it  requires 
great  practice  to  detect  them  with  certainty.  Caverns  in 
the  lungs,  when  large  and  filled  \vith  air,  induce  a t\-m- 
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sound  (Fig.  13,  3)  ; but  they  are  genenUly  more 
or  lefis  full  of  viscous  and  fluid  matters,  and  give  rise  to 

dulness.  , • .V, 

Two  or  tliree  ounces  of  fluid  may  be  detecteil  m the 

pleural  ca\nty,  by  causing  the  jMitient  to  sit  up.  The 
height  or  level  of  the  fluid  is  rea.lily  determined,  and 
should  be  marked  daily  by  a line  made  ^vith  nitrate  ol 


Fi«.  IS 

silver.  If  the  effusion  be  only  on  one  side,  tlie  incrvane*! 
tlulne.ss  is  mon*  ejusily  delated.  It  distipiM-ars  on  placing 
the  jiatieiil  in  such  a {K>sition  as  will  cau.si-  the  fluid  to  w- 
cumulate  in  tuiother  jsirt  of  the  pleural  cavity,  when  the 
sjMce  which  wa.s  previou>ly  ilull  becomes  clear  iTig.  1 4\ 
When  the  elliLsioii  entirely  tills  the  i-leiiral  cavity,  no 

FiK  IS.  rKll»itit—AtTrri>hittl  kraH  ami  Ixrtr—Prolongril  al-tHitfoa  I 
heirt  : 2.  tullUratr.l  tuWn  lf  ou  Isfl  Mile  ; 3.  Ttie  same  ■•n  ritrlit 
aiile  with  a cavity;  4.  Atroj'hii-ti  liver;  5.  Sjilceii  ; 6.  L*iiua*»al  liuliicas 
over  sIhIuuicii,  fivm  proWuged  alietiiiciicc. — (AJtrr  I'icmy  ) 


4G 


METHOD  OF  EXAMINING  PATIENTS 


limit,  of  course,  can  be  detected  ; but  even,  then,  the  dul- 
ness  is  distinguished  from  that  of  the  liver  by  the  dimin- 
ished  feeling  of  resistance. 

When  the  lung  is  emphysematous,  or  if  air  be  present 
in  tlie  pleura,  the  sound  becomes  unusually  tympanitic ; 
this  tymi)anitic  note  on  percussion,  however,  may  exist 
under  a variety  of  circumstances,  which  it  is  of  great  im- 


Fig  14. 


ix)ilance  to  be  acquainted  with.  Tims,  condensation  from 
pneumonia  at  the  posterior  part  of  the  liuig,  or  partial 
pleurisy,  by  cau.sing  the  anterior  portion  of  the  organ  to  be 
over-distended  with  air,  or  compressed  and  puslied  for- 
wanl,  may  give  origin  to  this  sound.  Tlie  Sfune  occurs  in 
chronic  phthisis,  over  parts  wliich  were  once  dull,  either 

Fig.  14.  Pleurisy.  1.  On  the  right  side  when  in  the  erect  jKJHition  ; 2. 
On  the  left  side,  when  Ij-ing  on  the  right ; 8.  Kidneys ; 4.  Spleen.— {.d/icr 
Piorry.) 
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frnin  large  dr}'  canties  filled  with  air,  or  from  the  emplu- 
senia  which  accomi)i\iue.-3  cicatrices  aud  jiartial  coudeusatioii 
of  ttidiaouarv  texture. 

On  jK-rcussing  the  chest  with  the  niouth  oi>eii,  then* 
may  fn‘<iueiitly  he  elicited  a sound,  which  Laeunec  first 
likenetl  to  gently  striking  a cracked  pot.  It  may  he  very 
closely  imiUited  hy  cro.ssing  the  palms  of  hoth  hanik,  so  as 
to  leave  a hollow  hetween  them,  and  then  striking  the 
knuckles  of  the  inferior  hand  agjiinst  the  knee,  so  as  to  pro- 
duce a clinking  sound.  I have  prmluced  it  hy  perousaing 
tin*  chest  in  ca.ses  of  pleurisy,  pneiunonia,  aud  phthisis  ; of 
congeste<l,  aj)oplectic,  anil  empliyseiuafijus  luirgs  ; aude\eii 
when  these  organs  wero  ([uite  healthy,  if,  as  in  yoiujg  sul>- 
jects,  the  rihs  were  very  ela-tic.  Tim  coinlitions  which  set*m 
favourahle  fur  the  pnsluctiou  of  this  sound,  an* — 1st,  A 
wrUiin  amount  of  continwl  or  tense  air  in  the  tissue  of  the 
lung  ; 2d,  Its  sudden  compression  hy  a solid  lsj<ly  ; 3d, 
Couiniunic;itiou  ol  this  air  with  the  external  atmospheric 
Hence  it  is  not  diagnostic  of  any  jiarticuLir  di.sorder,  or 
jMithological  state,  such  as  a pulmonary  cavity,  so  much  as 
of  a jthysical  condition,  which,  however,  if  rightlj  inter- 
preted, is  likely  to  Im  of  the  utmost  ailvantage  in  our 
efforts  at  detecting  tlie  nature  of  diseases.* 

Ufart. — To  nuirk  out  the  pn*cise  limiU  of  the  heart, 
constitutes  the  first  difficult  k*sson  in  the  art  of  iien-ussion. 
M.  I’iorr)'  commences  hy  determining  the  clear  sound  at 
the  upiK-r  end  of  the  stenium,  and  hringing  the  pleximeter 
gnulually  downwanls  till  the  dull  sound  of  the  heart  l>e 
heanl.  I have  foiunl  it  Imst  to  place  the  instrument  first 
under  and  a little  inside  the  left  nipple,  where  the  canliac 
dulness  is  most  intense  ; then  to  carry  it  upwanLs,  strik- 
ing it  continually  with  the  hammer  until  the  clear  soun-I 
of  the  lung  Ik*  elicited  ; then,  hy  hringing  it  dowm  again 
towards  the  heart,  we  shall  reiulily  distinguish  the  line 
where  canliac  dulness  commences,  and  thus  limit  the  sujx*- 
rior  margin  of  the  organ.  The  same  methixl  is  to  he  fol- 

• See  the  author’s  “Clinical  Investigation  inti)  the  diagnostic  value  of 
the  crack  iK)t  sound." — Edinhuryk  Medical  JauriuU  fur  J/arcA  ISifl. 
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lowed  iu  determiniii}'  the  situation  of  tlie  lateral  margins, 
only  carrying  the  plexiineter  outwards  or  inwards,  strik- 
ing more  and  more  forcibly  with  the  hammer,  nntil  the 
clear  tympanitic  sound  of  the  Inng  only  be  heard.  It  is 
more  difficult  to  determine  the  situation  of  the  apex  of  the 
heai-t  ; for  as  this  rests  on  the  diapliragm,  and  tliis  again 
upon  the  left  lobe  of  the  liver,  it  cannot  readily  be  distin- 
guished from  them.  The  size  of  the  heart,  however,  may 


be  pretty  accurately  estimated,  by  limiting  its  superior  and 
lateral  margins.  In  females,  the  left  manmiary  gland 
should  be  drawn  upwards  and  outwards  by  an  assistant. 
In  the  natural  position  of  the  organ  (Fig.  11)  it  is  well  to 
remember  that  the  auricles  are  on  the  right,  and  the  ven- 
tricles on  the  left  side. 

Fig.  15.  Pericarditis,  jmetimonia,  and  loaded  rectum.  1.  Pericarditis  ; 2. 
Pjieuinonia,  separable  from  the  extreme  duhiess  of  the  liver ; 3.  Loaded 
rectum.— (.d/Ier  Piorry.) 
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Tlie  iioniial  size  of  the  lieart  ililfers  in  diflereiit  persons. 
As  u general  rule,  however,  it  may  l>e  considered  that,  il 
the  tnuisverse  diameter  of  the  dulness  mea-sure  more  than 
two  inches,  it  is  ahnormally  eidarge<l.  It  has  l>een  known  to 
measure  seven  inches.  (Piorry.)  In  hydroi>ericardium,  the 
dulness  ha.s  been  remarke*!  to  e.xist  rather  at  tlie  su|H-rior 
jMirt  of  the  stenmm,  than  on  one  side  or  the  other.  (Horry, 
Revnaud.)  In  periainlitis  it  bulges  out  inferiorly  (Fij;.  15, 
1).  In  hyjwrtrophv  and  dilatation  of  the  r4;ht  auricle,  the 
increased  extent  of  the  dulness  stretches  towards  the  mediiui 
line,  and  wjmetimea  pa.sses  over  it  (tiK-  lb,  3).  In  similai 
hyi)ertrophy  of  the  left  ventricle,  the  dulness  extends  on  the 
iJft  side  more  or  les.%  acconlino  to  the  incn-a-sed  size  of  tlie 
heart  (Fio.  1(3,  1,  and  Fio.  17).  In  concentric  hyiH-rtn.phy, 
there  is  little  or  no  enlargement,  but  the  density  is  greatly 
increa.sed,  which  is  readily  »letecU-d  by  the  feeling  ol 
resistance. 

The  jiresencc  of  tul>ercle  in  the  lungs  surrounding  the 
heart  ; aneurisms  or  other  tumours  pressing  ujkui  or  in  the 
neighbourhood  of  the  organ;  hyiKTtroi.hieil  liver,  extensive 
empyema,  etc,  etc.,  may  render  its  mensuration  .litlicult  or 
imiMjssible.  The  changes  in  jsisition  of  the  heart  from  a 
pleurisv  on  one  side  pushing  it  towards  the  opjsisite  one, 
or  fn.iu  the  pregnant  uterus,  an  ovarian  tumour  or  a.-cites 
thrusting  it  upwanls,  may  also  lie  detemiimsl  by  |K-n'Ussion, 
especially  if  the  impulse  can  l>e  distinguished  by  i»ali>ation 
or  au.scultatiuiL 

— Limitation  of  the  size  of  the  liver  should  U- 
commenced  by  jiliwing  the  jileximeter  over  the  organ  on  the 
right  side,  where  the  dulness  and  resisUuice  are  greatest. 
It  should  then  be  ciuriinl  ujiwanls,  until  the  clear  wmnd  ol 
the  hmg  l>e  distinguisheil,  wlieii  it  ought  again  to  l»e  brought 
down  and  the  limit  marked.  Tliis  limit,  however,  may 
indicate  either  the  inferior  margin  of  the  lung,  or  sujK-rior 
convex  surface  of  the  liver.  Now,  as  a thin  layer  of  lung 
descends  in  front  of  the  liver,  it  will  be  necessaiy  to  deter- 
mine where  the  tmijtanitic  sound  cea.ses  inferiorly,  by  strik- 
ing gently  with  the  hammer,  and  where  the  jsireuchymatous 
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sijuiul  ceases  8U])eriorly,  by  striking  forciltly,  so  that  vibra- 
tions may  be  conummicated  to  tlie  organ  through  the  layer 
of  lung.  The  space  between  these  two  lines  thus  marked,  on 
the  surface  is  A\*ider  in  some  individuals  thiui  in  othei's,  and 
dee]>er  and  more  extensive  ])Osteriorly  than  anteriorly.  By 
carrying  the  pleximeter  from  the  right  side  anteriorly,  and 
then  posteriorly  towards  the  left  of  the  patient,  the  whole 
sujKirior  margin  may  be  thus  detected,  and  marked  with  ink 


upon  the  surface,  except  where  the  liver  comes  in  contact, 
through  the  medium  of  the  diaphragm,  with  the  apex  of  the 
heart.  Tlie  inferior  margin  is  for  the  most  part  readily  de- 
tected. It  must  be  remembered,  however,  that  in  the  same 

Fig.  16.  Hypertrophy  of  liver  and  heart.  1.  IIypertroi)hioiI  liver,  whieli 
inay  be  Btill  further  enlargeil  to  the  clotted  lines  over  the  abdomen ; 2.  Dis- 
tended gall-bladder:  3.  Hncertrophied  right  auricle— 1.  Hyicertrophled 
ventricles  ; 4.  Loaded  coecum  ; 5.  Loaded  rectum  and  descending  colon.— 
(After  Piorry.) 
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manner  iv^  a thin  layer  of  liin*'  covers  tlie  upper  margin,  so 
a thin  layer  of  liver  tlescemls  on  the  right  side  over  the  in- 
testine. It  is,  therefore,  necessary  to  he  cautiou-s  in  deter- 
mining the  inferior  margins,  for  a tolenxldy  .stmng  blow  with 
the  hammer  may  give  rise  to  a tymjianitic  sound  from  the 
intestine,  heard  through  the  liver.  The  lower  nuirgiu  must 
Ih'  jHjrcussed  in  an  inverse  manner  to  the  sufK-rior,  and  a.s 
we  proceetl  downwanls,  the  force  of  the  blow  should  be 


diminislusl.  The  inferior  margin  of  the  liver  is  in  geiieml 
readily  iletected,  from  the  contrast  which,  on  jM*rcus,<«ion,  its 
dulness  and  density  present,  contnusted  with  the  tymjuuiitic 
and  ela-stic  feel  of  the  intestines  and  stonuich. 

niie  su|K*rior  limit  of  this  organ  is  generally  found  alwut 
two  inches  btdow  the  right  nipple,  or  com  spmding  with 

Fijj!.  17  Uirr  aiul  $pl$tn^in  InnirytkrmUi — Knlarynl  hrart. 

1.  HyiMTtni|ilii«»l  heart  wiUi  iliUtatioii ; 2.  (Ireat  iluhieas  over  the  larger 
port  of  alxluiuen  from  eiilarxtsl  liver  on  the  right  siUe  ; aiiJ  eulargisl  spleen 
on  Uir  left. — (I'artiji  a/ttr  i'iorry.) 
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the  fifth  rib.  Its  iuferior  border  descends  to  the  lower 
margin  of  the  ribs.  The  extent  of  the  vertical  jecoral 
dulness  in  the  healthy  state  is  in  general  two  inches  on 
the  left  of  the  ensifonn  cartilage,  three  inches  in  the  hepatic 
region  anteriorly,  and  four  inches  in  the  right  hejxitic  re- 
gion laterally.  (Piorrj'.) 

Variations  in  the  size  of  the  liver,  from  congestion,  in- 
flammation, abscesses,  hydatids,  tumours,  atrophy,  etc.  etc., 
may  often  be  exactly  detennined  by  means  of  percussion. 
In  icterus,  the  increase  and  diminution  of  this  organ,  as 
evouced  by  lines  marked  on  the  skin,  will  generally  be 
found  to  beiir  a pro])()rtion  to  the  intensity  of  organic  dis- 
ease. "When  tumours  are  present,  the  inferior  border  often 
presents  an  irregular  form.  If  the  inferior  lobes  of  the  lung 
be  indurated  by  tubercles  or  hepatisation,  it  becomes  difli- 
cult  or  imj)ossible  to  draw  the  limit  between  them  and  the 
liver.  When  fluid  efl'usion  exists  in  the  jdeura,  the  increased 
density  of  the  liver  still  serves  to  distinguish  it,  through 
the  huiiKjral  sound  t)f  the  fluid  ; and,  by  changing  the  ])osi- 
tion  of  the  ])atient,  its  upper  edge  in  the  majority  of  cases 
may  be  limited.  In  cases  of  ascites,  we  must  lay  the  jisitient 
on  the  left  side,  in  order  to  measure  the  right  lobe — on  the 
right  side  to  measure  the  left  lobe,  and  on  the  abdomen  to 
percuss  it  jiosteriorly.  Sometimes  the  right  lobe  oi‘  the  liver 
is  so  enormously  hypertroidiied,  that  its  inferior  margin 
extends  to  the  right  iliac  fossa  (Fig.  17). 

Vlien  the  gall-bladder  is  much  distended  with  bile, 
or  contains  gall-stones  to  any  amount,  it  may  readily  be 
detected  by  percassion,  and  the  dulness  it  ocausions  imme- 
tliately  under  the  inferior  margin  of  the  liver,  anteriorly 
and  somewhat  laterally,  be  marked  off  (Fig.  16,  2). 

Spleen. — In  percussing  the  spleen,  it  is  necessary  that 
the  patient  lie  on  the  right  side,  and  it  is  advantageous 
that  the  examination  be  made  before,  rather  than  after, 
meals.  Anteriorly,  the  sonoriety  of  the  stomach  and  intes- 
tines causes  the  margin  readily  to  be  distinguished.  Pos- 
teriorly, however,  where  the  organ  approaches  towards  the 
kidneys,  tliis  is  more  difficult.  Its  superior  and  inferior  mar- 


BY  PERCUSSION'. 


53 


Rin.s  may  be  ma.le  out  by  striking  the  mstnuuent  with  some 
force,  anil  following  the  rule  (No.  10) 
previou-riy  given.  This  organ  oilers 
great  resistance  on  i>ercus.sion. 

In  health,  the  spleen  never  pro- 
jects lielow  the  false  ribs,even  during 
a lUiep  inspiration.  Its  general 
size  is  about  four  inches  transverse- 
ly and  two  inches  dce]>.  (Piorn.’.) 

In  dLst‘a.sed  states  it  may  be  atn- 
jihied  or  enlarged.  1 have  seen  it 
measure  upwanls  of  twelve  uiches 
long  and  eight  wide,  and  it  then 
may  projist  upwards  and  down- 
wanls,  as  indiaiteil  by  the  dotU-d 
lines  in  Fig.  IH.  A jileiiritic  ellu- 
sion,  ascites,  pneumonia,  or  tulnr- 
cular  deiiosition  in  the  inferior  lolte  7 
of  the  left  lung,  nuiy  render  a 
limitation  of  this  organ  dillieult  or 
impiissible.  II  the  dnlness  cannot 
be  detected,  we  may  infer  that  its 
dimensions  an-  small.  Mailliot.) 

Stomuch  on, I hitfMuui. — Hie  sounds  eliciud  by  per- 
cuasion  of  the  stomach  and  intestines  are  of  the  greatest 
service  to  the  jiractitioner  ; — 1st,  As  fnniishing  him  with 
the  means  of  detenniidng  the  torm  of  other  organs,  as  the 
liver,  sjilein,  or  bladder  ; 'idly.  As  enabling  him  to  distin- 
guish the  pr*si*nce  or  absence  ot  tcccal  or  alimentarN 
matter  ; and,  3dly,  As  the  means  of  diagnosing  alMloniinal 
tumours.  Hence,  it  is  incundH*nt  on  every  jihysician  to  W 
able  at  once  to  recognise  the  difference  In-twivn  the  tones 
furnished  by  the  stomach,  small  and  large  inU'Stines,  under 
various  circumstances.  To  arrive  at  thi.s  knowleilge,  it  is 

Fia  18.  1 sliclitly  enlana*.!  pnshrl  leimewliat  upwanls  Tlip 

.lotusl  liutw  (i  III  6)  lii'licaU'  liiiw  the  orvaii  may  lie  eulante*!  iu  vari'ius 
diseases.  7.  Eluuj^Uou  downwards  In  leucm.’J'thcmia  —{SUghity 
/rvm  1‘iorry.) 
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necessary  to  be  acquainted  with  the  relative  positions  of 
the  different  abdominal  viscera,  and  the  regions  of  the 
abdomen  to  which  they  coiTespoiid.  For  instance,  it  is 
usually  the  liver  and  not  the  stomach  that  occupies  the 
so-called  epigastric  region  just  below  the  end  of  the  ster- 
num. Tlie  hist-uamed  organ  is,  for  the  most  i)ai-t,  situated 
■within  the  left  lower  costal  Avails,  just  below  the  heart  and 
the  base  of  the  left  lung  (Fig.  1). 

In  e.\ploring  the  abdomen  by  means  of  percussion,  the 
pleximeter  should  first  be  placed  immediately  beloAV  the 
xiphoid  cartilage,  })ressed  firmly  down,  and  carried  along 
the  median  line  tow’ards  the  pubes,  striking  it  all  the  way, 
noAV  hard,  now  gently,  Avith  the  hammer.  Tlie  different 
tones  Avhich  the  stomach,  colon,  and  small  intestines  fur- 
nish will  thus  be  distinctly  heard.  The  pleximeter  should 
then  be  carried  laterally,  alternately  to  the  one  side,  and 
then  to  the  other,  till  the  Avhole  surface  be  percussed.  In 
tills  manner,  the  different  tones  produced  by  the  ccccum 
and  ascending  colon  on  the  right  side,  as  Avell  as  by  the 
stomach  and  de.scending  colon  on  the  left,  Avill  be  respec- 
tiA'oly  distinguished  from  that  funiished  by  the  small 
intestines.  The  sounds  luid  sense  of  resistance  Avdl  be 
modified  according  as  the  different  \*iscera  are  full  or 
einjrty,  as  any  one  am  detennine  on  his  oanh  body  by 
means  of  the  pleximeter  and  hammer.  When  the  intes- 
tines are  full  of  fluid  or  solid  contents,  such  portions  may 
be  circumscribed  and  marked  out  on  the  surface  of  the 
skin.  I luiA-e  thus  often  succeeded  in  determining  the 
internal  margin  of  the  colon,  in  its  ascending,  transverse, 
or  descending  portions.  Sometimes  a jiortion  of  intestine 
is  found  lying  betAveen  the  abdominal  Avails  and  the 
stomach.  The  latter,  hoAvever,  may  be  readily  limited,  by 
pressing  doAATi  the  pleximeter,  causing  the  patient  to  eat  or 
drink,  or  by  examining  after  dinner.  Tlie  small  intestines 
are  almost  never  deprived  of  the  tympanitic  sound — a 
circumstance  by  Avhich  they  may  readily  be  distinguished 
from  the  stomach  and  large  intestines.  The  distance  of 
any  particular  knuckle  of  intestine  from  the  abdominal 
Avails  may  be  pretty  accurately  calculated  by  the  force 
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nccessan' l>e  employed  in  jiri-sising  dowm  the  pleximeter, 
and  striking  wnth  the  hammer,  in  order  to  elicit  a tym- 
jMmitic  or  dull  soumL 

It  is  imnecessary  to  jMpint  out  the  numerous  circum- 
stance.s,  and  morbid  conditions,  in  which  percus.sion  of  the 
alMlomeii  may  prove  useful  in  j>ractice.  Displacements 
and  variations  in  size  of  the  stomach  or  intestines ; femo- 
nil  and  scrotal  hernia  ; mesenteric,  ovarian,  luid  other 
tumours  ; jK'ritoneal  adhesions  and  effusions — may  all  fre- 
quently Ik:  diagnosed,  and  their  limits  detennine<l,  by  a 
aireful  examination  with  the  pleximeter  iuid  hammer.  By 


means  of  iK*rcussion,  even  the  nature  of  the  tumour  may 
ofti'U  la*  arriveil  at ; as,  for  insUince,  whether  it  be  fungus 
hajmaUsles,  scirrhous,  eiicysttal,  ossc'ous,  etc.,  by  the  ilitfer- 

Fi(£.  19.  r>Topty  of  t\e  obilomfH,  rnhxrgttl  hmri,  anti  aneurism.  1 Anen 
rism  jimleotlng  from  the  «reh  of  the  torta  on  the  ri({ht  »ide  ; 2.  Hn*er 
tni|>hii><t  heart,  u8]i«oUlly  of  the  riKht  auricle  ; 3 l.iTer,  i>uebe<l  iifwanU  ; 
4.  Aacitic  rtuiil,  gra^nUtini(  iiiferiorly,  the  |>atient  Iwing  on  the  l«u-k ; :> 
uD<I  6,  Stomach  and  iDtestincs,  »ui>eriorly  and  anteriorly.— (.d/frr  I'k’ny.) 
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ent  degrees  of  resistance  tliey  ])ossess.  Care,  liowever, 
must  be  taken  not  to  confound  with  tumours  an  enlarged 
sjileen  or  liver,  a distended  uterus  or  bladder,  stomach  full 
of  alimentary  matter,  etc.  It  should  also  be  remembered 
that  when  the  patient  lies  on  his  back  the  percussion 
sound  over  the  stomach  is  resonant,  but  when  he  stjuids  it 
is  generally  dull  from  the  gi-avitation  of  the  food. 

In  a ])ractical  point  of  view,  it  is  often  u.sefid  to  deter- 
mine by  means  of  percussion,  whether  an  enema  or  a pur- 
gative by  the  mouth  is  likely  to  o])eu  the  bowels  most 
rapidly.  If,  for  in.stance,  there  be  dulness  in  the  left  iliac 
^ V'^  *|.fos8a,  in  the  track  of  the  descending  colon,  that  part  of  the 
intestine  must  be  full  of  fceces,  and  an  enema  is  indicated. 
If,  on  the  other  hand,  the  left  iliac  fossa  sound  tympanitic, 
and  the  right  sound  dull,  an  enema  is  of  little  service,  as  it 
will  not  e.\tend  to  the  ccocum,  and  purgatives  by  the 
mouth  are  indicated  (Figs.  15  and  1(1). 
r-.  The  ]vresence  of  iluid  in  the  peritoneum  may  be  deter- 
|''tnined  with  great  exactitude  by  means  of  percussion,  and 
the  height  of  the  fluid  marked,  as  in  the  case  of  pleuritic 
effusion.  In  the  same  manner,  a change  of  position  fur- 
^ , nishes  similar  results.  Abdominal  distension,  friun  ac- 

cunmlation  of  air,  may  also  be  detenuined.  If  it  be 
■ V-;-.  within  the  intestine,  the  tympanitic  note  is  partial  and 
limited,  if  in  the  peritoneal  cavity  more  ecpiable  and  dif- 
fused (big.  19). 


V 


v<  • 


Kidneys. — To  percuss  the  kidneys,  the  jiatient  shoidd 
lie  on  the  abdomen  and  chest  ; a position  which  allow's 
any  ascitic  fluid  that  may  be  present  to  gravitate  down- 
wards, whilst  the  intestines  float  ui)wards.  The  dulness 
and  great  resistance  offered  by  the  renal  organs  are,  under 
such  circumstances,  at  once  determined  (Figs.  12  and  14). 
Their  external  margins  may  for  the  most  be  easily  limited, 
in  consequence  of  the  loud  tympanitic  note  of  the  intestines, 
which  can  be  elicited  round  their  external  circumference 
on  the  two  flanks.  Internally,  the  dulness  merges  into 
that  of  the  spinal  column.  Enlargement  of  one  or  both 
of  these  organs  from  calculous  or  scrofulous  nephritis, 
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pyelitis,  or  other  clisf'.oses,  may  in  this  manner  be  made  out 
as  seen  (I’ig.  14)  on  the  left  side.  Atrophy  of  these  organs 
is  more  difiicult  to  detennine  with  exactitude,  but  may  be 
ileraonstrated  by  careful  percussion. 

Dhd<Ur. — Tliis  viscus  is  only  to  be  detected  by  j>ercus- 
sion  when  it  is  more  or  le.ss  distended,  and  rises  above  the 
pubes.  It  may  then  be  di-stinguished,  and  its  circular 
margin  limited,  by  observing  the  tympanitic  sound  of  the 
intestines,  on  the  one  hand,  and  the  dull  humond  sound 
funiishtsl  by  the  bladder,  with  increasitl  resistance,  on  the 
other.  Wlien  covere<l  by  intestines,  it  will  be  necessaiy  to 
press  down  the  j)leximeter  with  tolerable  hnune-ss,  but  not 
in  such  a manner  as  to  give  the  ]>atient  i>ain.  In  the 
infant  the  situation  of  tlie  bladder  is  not  so  deej)  in  the 
jadvis,  and  a small  (juantity  of  Iluid  ren<lers  it  cognizable 
by  meAns  of  |K*rcussion. 

A ready  approximati(jn  of  the  sUite  of  the  bladder  will 
la*  found  of  great  sc-rvice  in  cases  of  fever,  aj>oplexy,  deli- 
rium, imlacility,  jmrajdegia,  etc.  etc.  In  sevend  crises  it 
has  been  found  (langerously  distendisl,  on  ja-rcussing  the 
alHloinen  to  iletenniue  the  sUle  of  the  intestines, 

1 

I I have  here  only  noticed  those  circumstances  in  the 

] art  of  percussion  which  may  1h.‘  reailily  accompli.she«l,  ami 

1 which  everv  one  may  master  in  a few  months  by  care  ami 

] attention.  For  a des4  ription  of  the  more  delioiU*  p»iints, 

H such  as  j*eR’ussion  of  the  uterus  and  fa'tus,  accurately 

ij  limiting  the  auricles  and  ventricles,  determining  ami  mark- 

Ij  ing  out  the  ascending  and  transverse  jH>rtions  of  the  arch 

jl  of  the  aorta,  etc.,  1 must  n-fer  you  to  the  admirable  works 

of  MM.  I’iony  • and  Mailliot.t 

A very  convenient  metluMl  of  reconling  the  results  of 

• Do  In  IVn  uMion  MMlatc,  etc  , PnrU,  l.SUS.  Du  PrwWi  Operst«irr, 
■ Paris,  1831.  Do  l EiJUnon  Plesniiiiftriiiue  do  P.Vorte  Awcndanle,  et  do  1» 

! Cmnne  .Aortiquo,  olr.  .Arrhivon  Ooii.  do  M^L,  Tol.  il.,  1S40,  |>.  A.31.  On 

f IVn-u«»ion  Ilf  the  Utonis,  and  Its  llonult*  in  the  Diagufsi*  <>t  Projtnnncy  ; 

i Montlily  Journsl,  lS4rt7,  l>.  Si7.  Atliin  de  PlonsimftrUmo,  Pari*,  1851. 

+ MnllUot  (L  ) Traite  do  In  Porcunnlon  MWinto,  etc  , Paris,  transiated 
i into  Eugiiaii,  with  nutca,  by  Dr.  Oeor^e  Sniilli  of  Mndraa. 
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IMjrcussion,  consists  in  filling  in  an  outline  of  the  trunk, 
with  pencil,  so  as  to  mark,  by  diflerent  shading,  the  inten- 
sity or  extent  of  the  dulness.  With  this  view  I have 
caused  the  small  outlines  ol  the  trunk,  anteriorly  and  pos- 
teriorly, here  figured,  to  be  printed  in  sheets,  which  are 
gummed  at  the  back.  They  can  in  this  way  be  kept  in 


the  pocket  of  your  note-book,  and  easily  attached  to  the 
}taper  wlien  re(|uired.  The  same  outlines  will  ser\’e  to 
mark  the  po.sition  of  sounds  heard  in  the  chest,  when  the 
upper  part  of  the  outline  only  may  be  used.* 

* Tlifse  sheets  may  be  obtained  of  Mr.  Thin,  bookseller,  Infirmary 
Street. 


Figs.  20  and  21.  Anterior  and  Posterior  outlines  of  the  trunk,  for  mark- 
ing more  readily  the  results  of  Percussion  and  Auscultatioin 
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LECTURE  III. 

AUSCULTATION. 

The  object  of  auscultiition  is  to  ascertain  and  appreciate 
the  nature  of  the  various  s<junds  wliich  occur  in  the  inte- 
rior of  the  Ixjdy.  It  has  been  found  most  useful  when 
applied  to  the  juilnionary  and  circulatory  orjjaus.  Auscul- 
tiition  of  the  alxlonieii  is  occasionally  serviceable,  es|>eciallv 
in  certain  cases  of  prt'j,aiancy,  and  diunng  labour.  It  h^ 
also  been  applied  to  the  head,  idthouj^h  I have  never  been 
able  to  luake  out  any  useful  results  from  the  practice. 


Gexeraj.  Rules  to  be  followed  in  the  Pilactice  of 
Auscultation. 

1.  Auscultation  nmy  be  jiractised  directly  by  applying 
the  ear  to  the  pjirt,  or  indirectly  tlm>ugh  the  mclium  of 
a 8tetho8co{»e.  Generally  sjaraking,  tlirect  auscultation 
answers  every  necessarj-  purjaxe  except  when  the  surface 
Is  uiRspial,  or  when  it  is  desirable  h)  limit  the  sounds  U> 
a small  region,  as  during  auscultation  of  the  heurL  In 
either  of  these  cases  a stethoscojw  is  ms-essary.  Tlie  in- 
strument is  also  useful  to  ojiitirm  or  nullify  the  existenc^^ 
of  cerDiin  fine  sounds  which  may' lie  detected  by  the  nak.sl 
ear  ; to  remove  the  head  of  the  pnictitioner  a resjioctable 
distance  from  the  bodies  of  jK'rsons  not  distinguished  for 
cleanliness  ; and  lastly,  as  the  most  ilelicate  method  of 
ausiultating  the  chest  anteriorly  in  women.  You  should 
reganl  the  stethoscojie  as  a mere  means  to  an  end — that 
end  being,  1st,  the  islucation  of  the  ear  ; and,  2d,  a right 
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ap])reciation  of  the  pathological  changes  indicated  by  cer- 
tain sounds. 

2.  In  the  choice  of  a stethoscope,  you  should  observe, 
1st,  Tliat  the  ear-piece  fits  your  ouai  ear  ; 2d,  That  the 
trumpet-shaped  extremity  is  not  above  an  inch  and  a half 
in  diameter,  and  is  rounded  so  as  not  to  injure  the  jiatient’s 
skin  when  pressure  is  made  upon  it  ; 3d,  Tliat  it  is  light 
and  poitable.  The  instnuneuts  recently  made  of  gutta 
jiercha  fulfil  all  these  conditions. 

3.  In  apjilying  the  ear,  the  surface  shoidd  be  covered 
only  with  a smooth  jiiece  of  linen  or  a towel.  In  using  the 
stethoscope,  it  should  be  applied  to  the  naked  skin,  and 
held  steady,  immediately  above  the  trumpet-shaped  ex- 
tremity by  the  thumb  and  index  finger,  pressed  down  with 
tolerable  firmness,  whilst  the  second,  thml,  and  fourth 
lingers  enable  yon  to  ascertain  whether  the  circular  edge 
be  perfectly  apjdied,  which  is  absolutely  e.ssential. 

4.  The  position  of  the  jiatient  will  vary  according  to 
the  part  examined.  In  auscultating  the  lungs  anteriorly, 
the  erect  or  recumbent  ])ositions  may  be  chosen,  when  the 
two  anus  should  be  placed  in  a symmetrical  position  by 
the  side.  If  the  chest  be  examined  posteriorly,  the  indi- 
vidual should  lean  somewhat  forward  and  cross  the  arms 
in  front.  During  auscultation  of  the  abdomen,  various 
])ositions  will  be  recpiired,  according  as  the  anterior, 
lateral,  or  posterior  regions  demand  investigation.  Tlie 
practitioner,  also,  should  choose  such  a position  as  will 
prevent  too  much  stoojiing  or  straining.  Generally  speak- 
ing, the  IkmIs  in  the  Infinnaiy  here  are  too  low,  and 
render  auscidtation  very  fatiguing  to  the  jdiysician. 

5.  "Wlienever  individuals  are  tliromi  into  such  a state 
of  agitation  as  to  interfere  with  the  regular  action  of  the 
heart  or  lungs,  the  examination  should  be  deferred  until 
their  fear  diminishes,  or  the  greatest  caution  should  be 
exercised  in  drawing  conclusions.  Non-attention  to  this 
rule  has  led  to  many  errors. 

G.  Before  examining  patients  in  a hospital,  it  is  neces- 
sary that  you  should  have  made  yourselves  perfectly 
accpiainted  with  the  sounds  which  are  continually  going 


BY  AUSCULTATION'. 


G1 


on  in  the  healthy  body.  Omission  of  this  rule  not  only 
renders  the  examination  of  jMitients  useless,  hut  betrays 
want  of  consideration.  For,  as  it  is  only  from  the 
alterations  the  healthy  sounds  undergo,  or  their  being  re- 
placed by  others,  that  we  draw  conclusions,  how  can  this 
be  accomplisluHl,  if  we  are  ignonuit  of  their  character  in 
tlie  first  insUuice  I It  is  cxjx^cted,  therefore,  of  everj' 
examining  pupil,  that  he  should  be  familiar  with  the  cha- 
racter and  theory  of  the  varioits  sounds  heard  in  the  heulthy 
bo<ly  Ijefore  coming  to  the  bedside.  This  study  belongs  to 
the  IiLstitutes  of  Medicine,  rather  than  to  tlnit  of  Clinical 
Instruction.* 


Special  Rules  thj  be  followed  during  Auscultation 
OF  THE  Pulmonary  Organs. 

1.  In  listening  to  the  sounds  ju^shicwl  by  the  action  of 
the  lungs,  we  should  j»iy  attention  to  three*  things  : — 1st, 
Tlie  natural  resjilration  ; 2d,  The  force»l  or  exaggerated  re- 
sjuration  ; and  3d,  Tlie  vocal  n*sonance.  For  this  purpose, 
having  listened  to  the  sounds  during  ordiiuirj'  breathing. 
We  direct  the  patient  to  take  a di*ep  breath,  and  then,  still 
listening,  we  ask  him  a (piestion,  and  during  his  r*j)ly 
judge  of  the  vocal  resonance. 

2.  You  should  commence  the  examination  immediately 
under  the  centre  of  one  clavicle  ; and  having  ascerUiined 
the  nature  of  the  sounds  and  vocal  resonance  there,  you 
shouhl  immediati'ly  listen  in  exactly  the  convsjtonding 
s])ot  on  the  ojijxisite  side.  Tlie  examuuition  should  Ik: 

• Bpfrire  commoncinn  the  actual  ezainlnathni  of  patients,  you  abonhl 
make  one  or  more  aeriuua,  careful,  au<l  prulougeU  euiuiuationa  of  the  chest 
of  one  of  your  fellow-stuiients  in  private,  so  as  to  fainiiiartse  your  ear  with 
the  healthy  larynireal,  tracheal,  pulmonary,  and  canlisc  sounds,  and  with 
the  character  of  the  vocal  resonance,  and  of  the  cou«h,  as  heard  in  various 
parts  of  the  chest.  You  should  then  listen  in  the  same  manner  to  the  chest 
of  a youni^  Isiy  of  from  five  toeluht  years  of  age,  anil  oliscrve  how  clear  and 
exaggerated  the  pulmonary  sounds  are.  Then  reail  the  short  description  of 
the  healthy  and  morbid  sounds  which  follow's,  an<l  sul»se4|uently  consult  the 
more  lengthened  systematic  treatises  on  this  subject 
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continued  alteraately  from  one  side  to  the  other,  in  cor- 
respondin'' places,  until  the  whole  anterior  surface  of  the 
chest  is  explored.  The  posterior  siu-face  is  then  to  he  ex- 
amined in  like  manner. 

3.  When,  in  the  course  of  the  examination,  anything 
different  from  the  normal  condition  is  discovered  at  a par- 
ticular place,  that  jdace  and  the  parts  adjacent  should  he 
made  the  subject  of  special  examination,  until  all  the  facts 
regarding  tlie  lesion  he  ascertained. 

4.  It  is  occasionally  useful  to  tell  the  patient  to  cough, 
in  which  case  we  are  enabled  to  judge — 1st,  Of  forced 
inspiration,  as  it  precedes  the  cough  ; and  2d,  Of  the 
resonance  which  the  cough  itself  occasions. 


Of  THE  Sounds  elicited  by  the  Pulmonary  Organs 
IN  Health  and  in  Disease. 

I am  anxious  to  impress  upon  you,  that  the  sounds 
which  may  he  lieard  in  the  lungs  are  like  nothing  hut 
themselves.  Students  are  too  apt  to  take  up  eiToneous 
notions  from  reading  on  this  subject,  and,  instciul  of  listen- 
ing to  the  sound  actually  j)roduced,  fatigue  tliemselves  in 
a vain  endeavour  to  hear  something  like  the  crackling  of 
Kilt,  the  rul)hing  of  hair,  foaming  of  beer,  or  other  noises 
to  which  these  sounds  have  been  likened.  Preconceived 
notions  frecpiently  oppose  themselves  to  learning  the 
truth,  and  have  to  he  got  rid  of  before  the  real  state  of 
matters  can  he  ascertained.  Hence  the  great  importance 
of  deriAung  your  first  impressions  of  the  sounds  to  he  heartl 
l)y  auscultation,  not  from  hooks  or  lectures,  hut  from  the 
living  body  itself. 

If  you  listen  through  your  stethoscope,  placed  over  the 
larjmx  and  trachea  of  a healthy  man,  you  A\*ill  liear  two 
noises — one  accomjtanying  the  act  of  inspiration,  and  the 
other  that  of  expiration.  These  are  called  the  laiym/eal 
and  trachetd  sounds  or  murmurs.  If  you  next  place  your 
stethoscope  a little  to  the  right  or  left  of  the  manuhriiun 
of  the  sternum,  you  will  hear  the  same  sounds  diminished 
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ill  intensity.  Tliese  are  the  hronchial  sounds  or  murmurs. 
If  now  you  listen  umler  anti  outside  the  nipple  on  the 
right  side,  or  ])osteriorly  over  the  inferior  lobe  of  either 
lung,  you  will  hear  two  very  hue  inunnurs.  Tliat  acconi- 
jianying  the  inspiration  is  much  more  distinct  than  that 
accompanying  the  exi>iration.  By  some,  on  account  of  its 

e. xcessive  fineness,  it  is  stated  that  then'  is  no  expiratory 
murmur  in  health  ; hut  this  is  incorrect.  These  soumls, 
then,  are  the  vesicular  respiratory  murmurs.  All  these 
•soiiuils  hecome  exaggeratetl  during  forced  nspiration,  hut 
in  a state  of  health  they  never  lo.se  their  soft  character. 
Again,  if  you  listen  in  the  s.une  places,  whilst  the  indivi- 
dual sj>eaks,  you  will  hear  a peculiar  n-.sonance  of  the 
voice,  which  has  lieen  adled,  in  the  first  situation,  jttcton- 
loepuf ; in  the  second,  hronchoptiony  ; while  in  the  tliinl  it 
is  scarcely  amlihle.  A knowledge  of  these  ciri  umstances, 
and  a cai>;d)ility  of  a]ii>reciating  these  sounds,  an>  neces.sary 
preliminary  steps  to  the  right  conij>n‘heiision  and  detection 
of  the  murmurs  which  may  la;  heard  during  tlis^ause. 

I have  to  sujiisisc',  then,  that  you  have  made  your  ears 

f. imiliar  with  tlu'se  sounds,  and  that  you  are  aetjuainte*!! 
with  the  present  state  of  llu*ory  reganling  their  foniuition. 
This  last  may  la;  stateil  in  verx'  few  wonls  to  l>e,  that  the 
respiratory  murmurs  are  occasioiiitl  hy  the  vihnition  of  the 
tuhe.s  through  which  the  air  rushes,  acconling  to  well- 
known  acoustic  jiriiicijdes.  Hence  they  are  loudest  in  the 
trachea,  finer  in  the  large  hroiichi,  and  finest  in  their  ulti- 
mate ramifications.  The  via'al  restuiance,  on  the  other 
hand,  originates  in  the  larynx  ; aiul  diminishes  or  in- 
creases— 1st.  Acconling  to  the  distance  of  any  j><iint  from 
the  souive  of  the  sound  ; and,  2d,  Acconling  Ui  the  jsiwer 
which  the  textures  have  in  jirojiagating  it. 

If  now  you  examine,  in  siicce.ssioii,  any  six  of  the  cases 
in  the  wards  which  are  laliouring  under  well-marke<l  jiul- 
monani’  disea.ses,  you  will  have  no  difficulty  in  recognising 
that  all  the  sounds  you  hear  may  1h;  classiliml  into  two 
»li visions  ; — 1st,  Altemtioii.s  of  the  natund  sounds  ; 2d, 
New,  or  ahnormal  sounds,  never  heanl  during  health. 
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I.  Alterations  of  the  Natural  Sounds. — All  the 
sounds  of  which  we  have  spoken,  and  which  can  he  heard 
in  the  lungs  during  healtli,  may,  in  certain  diseased  condi- 
tions, be  increased,  dimini.shed,  or  absent  ; their  character 
or  ])osition  may  be  changed  ; and  with  regard  to  the 
res])iratory  murmurs,  they  may  present  alterations  in 
rhythm  or  duration  with  respect  to  each  other. 

Alterations  in  Intensity. — Some  persons  have  naturally 
louder  respiratory  murmurs  than  others  ; if  this  occur 
unifonuly  on  botli  sides,  it  is  a healthy  amdition.  Occa- 
sionally, however,  the  sounds  are  evidently  stronger  in  one 
place,  or  on  one  side  (imerile  respiration),  generally  indi- 
cating increased  action  of  the  lung,  supplementary  to 
diminished  action  in  some  other  part.  In  the  same  man- 
ner, there  may  be  feeble  resjuration  simidy  from  diminished 
action,  as  in  feeble  or  old  persons  ; but  it  may  also  be 
occasioned  by  pleurodynia,  obstructions  in  the  larynx, 
trachea,  or  bronchi — pleurisy,  or  pulmonary  cm])hysema, 
or  exudations  filling  up  a greater  or  less  number  of  the  air- 
cells  and  smaller  tubes,  tus  in  jaieumonia,  phthisis,  etc. 
Complete  absence  of  respiration  only  occura  where  there  is 
extensive  pleuritic  effusion  hydrothorax  or  pneumothorax. 

Alterations  in  Character. — Tlie  various  res])iratory 
murmiu’s  may,  in  certain  conditions  of  the  lung,  assume  a 
peculiar  hai-shness,  which,  to  the  ear  of  the  practised 
auscultator,  is  a valualde  sign,  indicative  of  altered  tex- 
ture. Thus,  in  incipient  phthisis,  the  vesicular  munnur 
under  the  clavicle  is  often  rude  or  harsh.  In  ])neumonia 
the  bronchial  respiratory  murmur  presents  a similar  cha- 
racter. When  ulceration  exists,  it  becomes  what  is  called 
cavernous  (lioarse  or  blowing)  ; and  in  certain  cases  of 
pneumothorax  it  assumes  an  amphoric  or  metallic  cha- 
racter. 

Alterations  in  Position. — It  frequently  happens  that  the 
sounds  which  are  natural  to  certain  parts  of  the  chest  are 
heard  distinctly,  where  in  health  they  are  never  detected. 
Thus,  in  i)nemnonia,  bronchial,  or  tuhidar  breathing,  as  it 
is  sometimes  called,  may  be  eAudent,  where  only  a vesi- 
cular murmur  ought  to  exist.  This  is  often  well  marked 
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vsitli  regard  to  the  vocal  resonance,  as  certain  lesions, 
which  occix-sion  condensation  or  ulceration,  will  enable  us 
to  hear  eitlier  bronchojihony  or  pectorilofiuy  in  parts 
where,  under  onlinary  circumstances,  no  voice  con 
heanl. 

Alteratiom  in  Rhythm. — In  health,  the  inspiration  is 
usually  three  times  as  long  as  the  expiration.  In  certain 
diseased  conditions  this  relation  is  alteivd,  or  even 
invertetl.  In  incipient  phthisis  we  often  find  the  expira- 
tion unnaturally  jirolongwl.  In  chronic  bronchitis  and 
emphysema  it  is  three  or  four  times  longer  tlian  the  In- 
Bj)iration. 

II.  New  or  Abnormai.  Sounds. — Tliese  art;  of  thna* 
kinds — 1st,  Rubbing  or  friction  noises  ; 2d,  Moist  rattles  ; 
3d,  Dr}’  vibmting  munnurs. 

1.  Ruhhiny  or  Friction  Xoitr^  art*  cau.setl  in  the  pul- 
monary apjmratus  by  some  morljid  change  in  the  jileunc, 
whereby,  in.stead  of  sliding  noisele.s.sly  on  one  another, 
tliey  emit  a rubbing  sound.  This  may  1»e  so  fine  as  to 
resemble  the  rustling  of  the  softest  silk,  or  .sti  coarse  as  to 
souml  like  the  creaking  of  a .sjuKlle,  gniting,  rasjdng,  etc. ; 
and  Itetween  these  two  extremes  you  may  have  eveiy  inter- 
mediate shade  of  friction  noise.  Tliis  variation  in  sound 
is  tlejH-ndent  on  the  nature  of  the  alteration  which  the 
pleime  have  undergone.  If  covered  with  a softened  thin 
exudation,  the  munnur  will  Ik*  sttft  ; if  it  Ik?  Duigher  and 
thicker,  the  sound  will  b»*  louder  ; if  liaixl,  <h*nse,  and 
rough,  it  will  assume  a creaking,  harsh,  or  grating  chanw- 
ter,  etc.  etc.  The.se  noise's  an*  heanl  in  the  various  forms 
of  pleuiisy. 

2.  Moist  R(ittlc.t  an*  jmsluctHl  by  bubbles  of  air  tra- 
versing  or  breaking  in  a somewhat  vi.scous  fluid.  Tiiis  may 
occur  in  the  bronchi,  when  they  contain  liquid  exiulation, 
mucus,  or  jms,  or  in  ulcers  of  various  sizes.  Tliey  may  1h? 
80  fine  as  to  Ik*  scarcely  audible  (when  they  have  been 
calh*d  a'rpitntinij),  or  so  coarse  as  to  n'semble  gurgling  or 
splashing,  when  they  have  n*ceived  the  name  of  carernovs. 
Here  again,  between  these  two  extremes,  we  may  have 
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every  kind  of  <,Tadation  to  wliicli  auscultators  liave  attached 
names,  sucli  as  mucous,  sxthmucous,  suhcrejiitating,  etc.  etc. 
With  these  ntmies  you  need  not  truidjle  yourselves  ; all 
that  it  is  important  for  you  to  determine  is,  that  the 
sound  he  moist,  and  you  will  easily  recogni.se  that  the 
rattles  are  coar.se  or  large,  in  ]iro])ortion  to  the  size  of  the 
tubes  or  ulcem  in  which  they  are  produced,  and  the  amoimt 
of  Iluid  present.  These  rattles  may  be  heard  in  inieu- 
monia,  jdithisis  pidmonalis,  bi’onchitis,  pulmonary  a])o- 
])lexy,  etc.  etc. 

3.  Drif  Vibrating  Murmurs  arise  when  the  air-tubes 
are  oUstructed,  con.stricted,  or  lose  their  ela.sticity  and  be- 
come enlarged,  Avhereby  the  vibialions  into  which  they  are 
thrown  by  the  column  of  air  jjroduce  sounds  or  tones  of  an 
abnormal  character.  Hence  murmurs  may  be  occa-sioned 
of  a fine  squeaking  (sibilotis  murmur),  or  of  a hoarse  snoring 
character  {sonorous  murmur),  and  between  the  two  extreme.s 
there  may  be  all  kinds  of  variations,  to  which  ingenious 
])co])le  have  applied  names.  These  only  cause  confusion  ; 
all  that  is  necessary,  being  to  itscei-tain  that  the  murmur  is 
dry,  and  you  will  readily  understaml  that  the  fineness  or 
coarseness  of  the  sound  will  depend  on  the  calibre  of  the 
tube  or  cavity  thrown  into  vibrations.  They  are  usually 
heard  in  cases  of  bronchitis  and  emidiysema.  Occasionally 
they  present  a blowing  character,  as  when  ulcei’s  are  dry, 
wliich  often  occurs  in  jihthisis. 

The  vocal  resoriunce,  besides  undergoing  the  changes 
already  noticed  in  intensitjq  character,  and  iiosition,  may 
give  rise  to  abnomal  sounds.  Occasionally  it  jiresents  a 
soft  reverberating  or  trembling  noi.oe,  like  the  bleating  of  a 
goat  {cegophon2/).  The  value  of  this  sign,  as  indicative  of 
])leurisy,  wius  much  overrated  by  Laennec.  At  jiresent  it  is 
little  esteemeil.  Sometimes  the  resonance  gives  rise  to  a 
metallic  tinkiing,  a noise  similar  to  that  ctiused  by  drop- 
ping a shot  into  a large  metallic  basin,  or  the  note  j>ro- 
duced  liy  riddjing  a wet  finger  round  the  edge  of  a tumbler 
or  glass  vessel.  Tliis  is  often  best  heard  immediately  lifter 
a cough  in  certain  cases  of  chronic  phthisis.  Oilgophony  Is 
supjxjsed  to  be  produced  when  a thin  layer  of  serous  fluid 
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Iti-tween  tlie  plt-imc  is  thrown  into  vibrations.  Tlie  caim- 
of  metallic  tinkling  lias  create<l  j^Teat  discussion,  and  is  not 
yet  ascertained. 

Hiich,  then,  are  the  jirincipal  soimds  wliich  may  Ixj 
hennl  l>y  auscultation  of  the  jiulmonaiy  organs  in  health 
and  durino  disease.  Many  writers  have  endeavoim-<l  to 
jmint  out  their  diaj^iostic  imjiortance,  ami  drawn  up  rules 
which  have  always  apj»ear>‘il  to  me  much  too  arbitrary. 
Indeed,  in  so  far  as  the  education  of  medical  students  is 
concerned,  I have  loiif»  l»een  jK-rsmuled  that  the  study  of 
these  rules  ha.s  retanled  their  jsovers  of  diagnosis,  and 
afterwards  led  to  dangerous  errors  in  ]>ractice.  I know  of 
no  do^miii,  for  instance,  more  mischievou.s  than  the  one 
which  asserts  a crejutatim;  (that  is  a tine  moist)  rattle  to  la- 
j»atho<,monionic  of  jaieunionia,  liecausi?  it  Ls  just  as  common 
in  jdrthisis,  and  is  frecprently  heanl  in  various  other  lesions 
of  the  pulmonary  orpins.  Hence  we  should  repinl  a cre- 
jiitatin}'  rattle,  not  as  distinctive  of  this  or  that  so-calK*d 
disease,  but  simjily  of  fluid  in  the  smaller  air-jiassap-s  ; 
— and  an  increased  rvsimance  of  the  voice,  as  indicating 
hollow  spaces  with  vibrating  walls,  or  increascsl  indurjition 
of  the  jmlmonarv  textun-s,  and  not  as  diagnostic  of  jdithisis, 
jineumonia,  and  so  on.  I wish,  then,  strongly  to  impress 
ujKjn  you, — 

1st,  That  the  rlifferent  sounds  ais*  only  indicative  of 
certain  physical  comlitions  of  the  lung,  and  in  themselves 
bear  no  fixed  relation  to  the  so-calK-d  iliwases  of  systematic 
writers. 

2d,  No  single  acoustic  sign,  or  combination  of  signs,  is 
invariably  pathognomonic  of  any  certain  |>athologicai  state, 
— and  conversely,  there  is  no  jmthological  stat<-  which  is 
invariably  accomjuinied  by  any  serii-s  of  physical  signa 

3d,  Auscultation  is  only  ewe  of  the  means  when-by  we 
can  arrive  at  a jmst  diagnosis,  and  should  never  be  deiK-nded 
on  idone. 
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Special  Rules  to  be  followed  during  Auscultation 

OF  the  CIRCUD.VTORY  ORGANS. 

1.  Tn  listening  to  the  sounds  produced  by  the  action 
of  the  heart  and  arteries,  we  should  pay  attention — 1st,  To 
the  impulse  ; 2d,  To  the  character  and  rhythm  of  the 
sounds  ; 3d,  To  the  place  where  they  are  heard  loudest, 
and  the  direction  in  which  they  are  propagated. 

2.  You  should  commence  the  examination  by  feeling 
for  the  spot  where  the  apex  of  the  heart  beats  against  tlie 
walls  of  the  chest,  which  will  enable  you  to  judge  of  the 
impulse.  This  ascertained,  place  your  stethoscojie  imme- 
<liately  over  it,  and  listen  to  the  sounds.  Then  place  the 
instrument  above,  and  a little  to  tlie  inside  of  the  nipple, 
near  the  margin  of  the  sternum,  and  li.sten  to  the  sounds 
there.  In  the  one  situation  you  will  hear  the  first  or 
systolic  sound,  in  the  other  the  second  or  diastolic  sound 
loudest. 

3.  If  anything  different  from  the  normal  condition  be 
discovered  in  either  one  or  the  other  position,  or  in  both, 
they  should  be  again  carefully  examined,  and  by  moving 
the  stethoscope  below  and  round  the  apex  of  the  heart,  or 
above,  in  the  coui-se  of  the  aortic  arch  or  carotids,  on  the 
right  and  left  side,  etc.  etc.,  it  should  be  ascertained  at 
what  point,  or  over  what  space,  the  abnonnal  sounds  are 
heard  loudest,  and  whether  they  be  or  be  not  proi)agated 
in  the  course  of  the  large  vessels.  Occasionally  listening 
over  the  back  and  in  the  course  of  the  descending  aorta 
may  be  useful. 

4.  When,  during  the  above  examination,  we  discover 
a new  source  of  impulse  and  of  sound  in  one  of  the  large 
vessels,  this  must  be  specially  examined,  the  limits  of  such 
impulse  and  sound  carefully  ascertained — whether  they  be 
or  be  not  synchronous  with  those  originating  in  the  heart 
— their  direction,  etc. 

5.  Under  ordinary  circumstances,  the  respiratory  do 
not  interfere  with  the  detection  of  the  cardiac  sounds  ; but 
where  the  fonuer  are  very  loud  and  the  latter  indistinct,  it 
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is  useful  til  (lii'cct  the  in(li\'i<lual  to  hold  his  breath  for  a 
few  moments.  Sometimes  the  impulse  aiul  sounds  of  the 
heart  are  heard  better  by  directing  the  patietit  to  lean  for- 
ward ; they  may  also,  if  neces.sarj’,  be  exaggerated  ami 
rendered  more  distinct,  by  directing  him  to  walk  up  and 
down  (piickly,  or  to  make  some  exertion  for  a short  time. 


Uf  the  Socnds  elicited  by  the  Circulatory  Organs 
IX  Health  and  Dlsease. 

On  ]ilacing  your  ear  over  the  ainliac  rt*gion  in  a 
liealthy  j)erson,  you  will  feel  a beating,  and  hear  two 
sounds,  whicli  have  been  likened  to  the  tic-tac  of  a watcli, 
liut  to  winch  they  bear  no  resemblance.  They  may  l>e 
imitated,  however,  verj-  nearly,  a.s  pointeil  out  by  Dr.  Wil- 
liams, by  iironouncing  in  succession  the  syllables,  /</;«/>, 
du}>p.  The  first  of  these  sounds,  which  is  tlull,  deeji,  and 
more  prolonged  than  the  second,  coincides  with  the  shock 
of  the  aj>ex  of  the  heart  against  the  thorax,  and  imme- 
iliately  jirecedes  the  radial  pulse  ; it  hius  its  maximum 
intensity  over  the  aiHLX  of  the  heart — ladow  and  somewhat 
to  the  inside  of  the  nipple.  The  second  sound,  which  is 
sharjier,  shorter,  ami  more  suj)erticial,  has  its  maximum 
intensity  nearly  on  a level  with  the  tliird  rib,  and  a little 
al>ove  and  to  the  right  of  the  nipple — near  the  left  edge  of 
the  sternum.  These  sounds,  theivfon*,  in  a«ldition  to  the 
terms  first  ami  second,  have  al.so  Kfii  callisl  inferior  and 
superior,  long  and  short,  dull  luul  sharj),  systolic  and  dia.s- 
tolic — all  which  expressions,  so  far  as  giving  a name  w con- 
cerned, art'  synonymous. 

Idle  two  sounds  atv  rej>eate<l  in  cou[iles,  which,  if  we 
commence  with  the  first  one,  follow  each  other  with  their 
intervening  pauses,  thus — 1st, There  is  the  long  dull  sound 
coinciding  with  the  shock  of  the  heart  ; 2<1,  There  is  a 
short  piiuse  ; 3d,  The  short  sharp  sound  ; and  4th,  A longer 
^laus**, — all  which  correspond  with  one  pulsation.  In 
figures,  the  duration  of  these  sounds  and  pauses  by  some 
have  been  represented  thus, — the  fmst  sound  occupies  a 
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third,  the  sliort  ]iauRe  a sixth,  tlie  second  sound  a sixth, 
and  the  long  pause  a third.  Otliers  have  divided  the  whole 
period  into  lour  ])arts  ; of  which  the  two  first  are  occupied 
by  the  first  sound,  the  third  by  the  second  sound,  and  the 
fourth  by  the  pause.  The  duration,  as  well  as  the  loudness 
of  the  sounds,  however,  are  very  A'ariable  even  in  health,  and 
are  influenced  by  the  force  and  rapidity  of  the  heart’s  action, 
individual  peculiarity,  and  form  of  the  thorax.  Tlieir  extent 
also  differs  greatly.  They  are  generally  distinctly  heard  at 
the  precordial  region,  and  diminish  in  propoilion  as  we  with- 
dmw  the  ear  from  it.  They  are  less  audilde  anteriorly  on 
the  right  side,  and  still  less  so  posteriorly  on  the  left  side. 
On  the  right  side  jtosteriorly  they  cannot  be  heard.  Their 
tone  also  varies  in  different  persons  ; but  in  health  they 
are  free  from  a hareh  or  blowing  character. 

Great  diversity  of  ojiinion  has  existed  regarding  the 
causes  of  these  sounds — all  of  which  you  will  of  course  have 
heard  discussed  before  coming  here.  You  must  never  for- 
get, however,  the  cardiac  actions  which  coincide  wdth  them  ; 
for  our  reasoning  fivmi  any  changes  we  may  detect  will 
entirely  depend  upon  our  knowledge  of  these.  We  may 
consider,  then,  that  there  coincides  with  the  first  sound — 
1st,  The  impulse,  or  striking  of  the  apex  against  the  tho- 
racic walls  ; 2d,  Contraction  of  the  ventricles  ; 3d,  Rushing 
of  the  blood  through  the  aortic  orifices  ; and  4th,  Flapping 
together  of  the  auricido-ventricular  valves.  There  coincide 
with  the  second  sound — 1st,  Rushing  of  the  blood  through 
the  auriculo-ventricular  valv’’es  ; and  2d,  Flapping  together 
of  the  aortic  valves.  Contraction  of  the  auricles  imme- 
diately precedes  that  of  the  ventricles.  The  result  of 
numerous  i)athological  observations,  and  of  many  experi- 
ments, is,  that  in  health  the  first  sound  is  produced  by  the 
combined  action  of  the  auriculo-ventricular  valves,  of  the 
ventricles,  and  of  the  rushing  of  the  blood,  which  sound  is 
augmented  in  intensity  by  the  impulsion  of  the  heart’s  apex 
against  the  thorax  ; whereas  the  second  sound  is  caused 
only  by  the  fiapjiing  together  of  the  sigmoid  valves. 

With  the  cardiac  as  with  the  respiratory  sounds,  the 
alterations  w'hich  take  place  diirmg  disease  may  be  divided 
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into — 1st,  Mollification  of  the  sounds  heard  in  health  ; 2d, 
New  or  abnornud  sounds. 

1.  Modifications  of  the  IIe^vetht  Sounds. — These 
refer  to  the  variations  the  liealthy  soiuuls  present  in  their 
seat,  intensity,  extent,  character,  and  rhythm. 

— The  sounds  may  be  heanl  at  their  maximum  in- 
tensity loHtr  than  at  the  jsjiuts  pre\'iomsly  indicated,  as  in 
case.s  of  dilatLsl  liypertrophy  of  the  left  ventricle,  enlarge- 
ment of  the  auricles,  or  of  tumours  at  the  base,  depressing 
the  orgiin.  They  may  be  higher,  owing  U)  any  kind  of 
alsloiiunal  swelling  jm.shing  up  the  diajihragm.  They  may 
be  more  on  one  side  or  the  other,  in  ca.ses  where  the  heart 
is  pushed  laterally  by  elfusions  of  air  or  fluid  in  a ]>leuml 
cavity.  Various  other  cireiuustances  may  also  nuKlify 
their  natural  i*osition,  such  as  tumours  in  the  anterior  or 
posterior  media-stinum,  aneurisms  of  the  large*  ve.sseLs,  lul- 
hesioas  of  the  pericanlium,  defonuity  in  the  bones  of  the 
che.st,  etc.  etc. 

In  reconling  ca.ses,  much  tle.scription  may  Ikj  savesl  by 
marking  the  outlines  fonnerly  given  (see  p.  58)  so  as  to 
indicate  the  seat  of  the  various  souiuls.  Strokes,  dots,  or 
letters,  with  margiiud  notes,  will  answer  this  puri»ose.* 

Intensitif  and  Esient. — Tbest*  are  diminis/ied  in  cases 
when*  the  lu*art  is  atniphied  or  softened  ; when  there  is 
|>ericanlial  elfusion,  concentric  hyjs'rti'ophy  of  the  left  ven- 
tricle or  emjdiysema  at  the  anterior  1s>nler  of  tlie  left  lung. 
They  an*  incrntsed  in  cases  of  ililaUsl  hyj>ertrophy,  of  ner- 
vous imlpitations,  and  when  neighlsiuring  jsirtions  of  the 
lung  an*  induratisl,  es^a-cially  in  certain  cases  of  jmeumonia 
and  iihthlsis  |>ulmonalis. 

Character. — The  sounds  Iwcome  clearer  or  duller  than 
usual,  accorling  as  the  walls  of  the  heart  are  thinner  or 
thicker.  Occasionally  they  sound  miijUtd  in  aise*s  of  hyj>i*r- 
trojiliy  or  8ofu*ning  of  the  mu.scular  walls.  Not  unfre- 
quently  there  is  a certain  degn*e  of  roughness,  wliidi  is 

• 8ec  an  excellent  lecture  by  Dr.  T.  K.  Chambers.  — Lancet,  Cth  .\prll 
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difficult  to  determine  tus  ljeinf»  liealtliy  or  morbid.  Occa- 
sionally it  u.shers  in  more  decided  changes  ; at  others,  con- 
tinues for  years  without  alteration.  Tliese  alterations  in 
character  are  distinguished  by  some  au.scultators  as  varia- 
tions ill  the  tone  of  tlie  sounds. 

Rhythm  or  Time. — I need  not  say  that  the  frequency  of 
the  pulsations  differs  greatly  in  numerous  affections  alto- 
gether independent  ot  any  sjiecial  disea.se  in  the  heart.  In 
certain  cardiac  affections,  however,  the  beats  are  intermittent, 
in  others  irreyular — that  is,  they  succeed  each  other  at 
unexpected  intervals.  The  number  of  the  sounds  also 
varies.  Sometimes  only  one  can  be  distingui.shed,  it  being 
so  i)rolonged  as  to  imisk  the  other.  Occasionally  three  or 
i;ven  four  sounds  may  be  heard,  dei)ending  either  on  re- 
•luplication  in  the  action  of  the  valves  when  diseased,  or 
on  want  of  synchroni-sm  between  the  two  sides  of  the  heart. 
Not  unfretpiently  the  increjised  and  irregular  movements 
of  the  organ,  combined  with  the  soiuids,  are  of  such  a cha- 
racter as  to  receive  the  name  of  tumultuous. 

II.  New  or  Abnormal  Sounds. — Tliese  are  of  two 
kinds  : — 1st,  Friction  nmniiui's  ; 2d,  Blowing  or  vibrating 
murmurs.  i)r.  Latham  has  called  them  exocardial  and 
endocardial.  I am  in  the  habit  of  denominating  them 
pericardial  and  valvular. 

Pericardial  or  Friction  Munmirs. — Tliese  murmurs  are 
the  same  in  character,  and  originate  from  the  same  causes, 
as  the  friction  noises  connected  with  the  jnilmonary  organs. 
It  is  only  necessary  to  observe,  that  occasionally  they  are 
BO  soft  as  closely  to  resemble  lilowing  muraiurs,  from  which 
they  are  only  to  be  distinguished  by  their  superficial  cha- 
racter and  limited  extent. 

Valvular  or  Vibrating  Murmurs. — Tliese  murmurs  vary 
greatly  in  character  ; some  being  so  soft  as  to  resemble  the 
passage  of  the  gentlest  winds  ; others  are  like  the  blowing 
or  puff  from  the  nozzle  of  a bellows  {bellows  murmurs)  ; 
whilst  others  are  harsher,  resembling  the  noise  produced 
by  grating,  filing,  sawing,  etc.  Tliey  are  all  occasioned, 
however,  by  diseases  interfering  with  the  functions  of  the 
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valves.  Soinetime.s  these  <lo  not  close,  and  the  hlood  con- 
sojiicntly  rej^'Uiyitates  thron^di  them  ; at  others,  tvhil.st 
this  is  the  Cii.se,  they  are  constricted,  imlimited,  roughened, 
and  even  calcareous — whence  the  harsher  sounds.  They 
may  la-  single  or  double,  and  have  their  origin  either  in 
the  auriculo-ventricular  or  arterial  valves,  or  in  both  at 
once,  the  detection  of  which  constitutes  the  diagnosis  of 
the  sjK-ciul  diseii-ses  of  the  organ.  CXctisionally  the.se  sounds 
re.semble  magical  uotfg,  more  or  les.s  re.sembling  the  cooing 
of  a dove,  singing  or  twittering  of  certain  small  binls, 
whistling,  tinkling,  etc.  etc.  These  <lej>end  either  U|»on 
excessive  narrowing  of  the  orifices,  or  ujKin  any  cause-s 
which  induce  vibrations  of  .solids  in  the  current  of  bliMnl — 
us,  when  there  are  |ierforations  in  the  valves,  irregularities 
of  their  margins,  string-like  or  other  shai*ed  exudations  on 
their  surface,  etu  etc. 


Auscultation  of  the  AnnoMF.N. 

On  api»l\nng  the  sti-thoscojH*  over  the  .«tomach  and  in- 
testines in  a healthy  state,  various  gurgling  ami  churning 
uoise.s  may  lie  heanl.  In  the  former  they  may  assume  an 
amphoric  or  metallic  chameter,  in  the  latter  they  are  called 
Itorlmn/r/iiii.  They  are  causinl  by  the  displacements  of  gas 
and  water,  and  are  most  audible  during  the  jieriml  of  diges- 
tion, and  the  action  of  a ]uirgative  or  enema  'Hie  im])ul.se 
of  the  aorta  can  l>e  detected,  es]>ecially  in  thin  subjwts, 
when  the  j)res.>iun‘  of  the  stethosco]*e  may  often  l>c  iniwh* 
to  elicit  a blowing  souml. 

In  disi-ase  the.-a-  soumls  may  l»e  increased  or  diminished, 
ami  in  addition,  there  may  be  j»n-sent  various  kinds  of 
friction  or  grating  soumls  when  the  surface  of  the  jn-ri- 
toneiim  is  rougheneil,  owing  to  e.xudation  or  the  uneipiul 
jire.ssure  of  tumoui>.  The.se  last  may  also  give  rise  to 
blowing  murmurs,  when  it  often  becomes  dilticult  to  deter- 
mine whether  the  morbid  sound  originates  in  the  tiuiiour 
it.si-lf,  or  from  the  pn-ssurc  it  exercises  on  the  aorta.  In 
cases  of  doubtful  pregnancy,  the  marked  rajudity  of  the 
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foetal  jmlsc,  contrasted  with  that  of  the  individual  examined, 
con.stitutes  a positive  sign. 


Auscultation  of  the  Large  Vessels. 

On  listening  through  the  stethoscope  j)laced  over  the 
arteries  in  the  neighhoiirhood  of  the  heart,  we  hear  the 
same  sounds  a.s  are  produced  at  the  sigmoid  valves,  ]jropa- 
gated  along  its  course,  but  more  indistinct  as  we  remove 
the  instrument  from  the  base  of  the  heart.  Those  which 
are  more  disUint  have  only  one  sound,  which  is  synchronous 
with  their  iinptilse  and  their  dilatation.  This  sound  is  of 
a dull  character,  but  in  health  always  soft. 

In  the  various  conditions  of  disease  we  have  a single  or 
double  bellows  sound,  or  it  maybe  harsh,  grating,  rasping, 
etc.  In  the  first  place,  you  must  ascertain  whether  any  of 
these  sounds  are  propagated  along  the  artery  from  the 
heart,  which  you  will  know  by  listening  over  its  course 
from  that  organ,  and  obscndng  whether  they  increa.se  as 
you  proceed  towards  it.  If  the  sound  liave  an  independent 
origin,  it  may  originate  from  disease  of  the  internal  siu-face 
of  the  artery,  when  it  wilt  be  harsh  in  proportion  to  the 
roughness  ; from  stricture  of,  or  pre.ssure  on  the  vessel,  or 
from  its  dilatation.  Generally  speaking,  the  more  dilated 
and  superficially  seated  the  vessel  is,  the  sharper  is  the 
sound.  Sometimes  there  is  a double  murmur  in  the  course 
of  a vessel,  having  an  undoubted  independent  origin. 
This  is  most  common  in  cases  where  there  is  an  aneuris- 
mal  pouch,  into  which  the  blood  pa.sses  in  and  out  through 
an  opening  narrower  than  the  swelling  itself.  Occasionally 
one  or  both  such  munnurs  may  possess  somewhat  of  a 
tnetiillic  ringing,  or  even  inusicid  character,  when  the  mar- 
gins of  the  opening  are  probably  tense,  and  thrown  into 
peculiar  vibrations. 

Not  unfreipiently  a soft  systolic  blowing  is  audible  at 
the  base  of  the  heart.,  or  over  the  carotids  and  deep  jugular 
vein.  At  other  times  it  is  continuous,  resembling  hum- 
ming, or  the  noise  of  a Parisian  toy  called  le  (liable,  Tliese 
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nuinmir?  are  distinguished  from  vahmlar  ones — 1st,  By 
iK-ing  systolic  at  tlie  base  of  the  heart  ; 2d,  By  tlieir  soft- 
ness ; 3d,  By  not  being  ]K-nnanent  ; and,  4th,  By  (x-ourring 
in  aiuxniic  or  debiliUited  jK'rsous,  and  especially  in  young 
girls. 

I liave  already  told  you  never  to  form  a conclusion 
from  ausculUition  alone.  Even  when  combined  with  j>er- 
cu-ssiou,  it  is  not  safe  to  form  a diagnosis  without  a know- 
ledge of  all  the  circumstances  of  the  case.  Hence  why  1 
rejmdiate  those  rules  which  have  been  j)ubli.-«hed  in  books 
that  have  for  their  object  the  establishment  of  opinions 
frt)!!!  physical  signs  alone.  At  the  same  time,  there  can  be 
no  doubt  that  jx-rcussion  and  auscultation  are  absolutely 
essi'Utial  to  the  projx-r  investigation  of  mahvlies,  although 
not  more  w)  than  other  imsles  of  ini|iiiiy.  I have,  theiv- 
fore,  thought  it  lx‘st  to  give  you  a condens^nl  ivsume  of 
the  sounds  which  may  lx;  heanl  by  auscultation  of  the 
lungs,  heart,  alMlomen,  and  large  vt-ss^ds  ; pointing  out  a 
few  of  the  diseased  statc-s  in  which  they  may  lx*  siiinetimes 
(not  always)  heard,  and  esjHH-ially,  indicating  the  j>hysical 
conditions  on  which  they  are  suji|k>.-xsI  to  dejx-ml.  Their 
true  diagnostic  value  can  oidy  la?  learned  by  the  can-ful 
e.xamination  of  individual  casi'.s. 

1 may  conclude  this  subject  by  giving  a few  general 
rules  duignostic  of  jiulmonary  and  c»mliac  disi*ases. 

Oexeral  RuLEa  diaoxostic  of  Pulmonary  Di.sEASiyi. 

1.  A friction  murmur  heanl  over  the  pulmonarj' organs 
indicates  jileuritic  exudation. 

2.  Moist,  or  dry  niles,  without  dulness  on  jx'rcussion, 
or  incmised  vocal  n'sonance,  indicate  bnmehitis,  with  or 
without  tluid  in  the  bronchi. 

3.  Dry  rales  accomjwnying  pndonged  c.xpimtion,  with 
unusual  resonance  on  jx-n'ii-ssion,  indicate  emphyseiini. 

4.  A moi.st  ride  at  the  iMnx'  of  the  lung,  with  dulness 
on  jx'nnission  and  increa-sed  vocal  resonance,  indicates 
pneumonia. 
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5.  Harpliness  of  the  inspiratory  niumiur,  jirolonged 
expiratitni,  and  increased  votud  resonance  confined  to  the 
apex  of  the  lung,  indicate  incipient  ]»htliisis. 

G.  Moist  rales,  with  dulness  on  jiercussion,  and  increased 
vocal  resonance  at  the  a])cx  of  tlie  lung,  indicate  either 
advanced  phthisis  or  ])neiinionia.  The  hitter  lesion  com- 
mencing at  or  confined  to  the  apex  is  rare,  and  hence  tliese 
signs  are  diagnostic  of  phtliisis. 

7.  Circumscribed  bronchophony  or  pectoriloquy,  with 
cavernous  dry  or  moist  rale,  inilicates  a cavity.  This  may 
be  dejienilent  on  tubercular  ulceration,  a gangrenous  abscess, 
or  a broncliial  dilatation.  'Flie  first  is  generally  at  the 
apex,  and  the  last  about  tlie  centre  of  the  lung. 

8.  Total  absence  of  resjiiration  indicates  a collection  of 
fluid  or  of  air  in  the  jdeural  cavity.  In  the  former  case 
there  is  diffused  dulness,  and  in  the  latter  diffused  reso- 
nance on  percussion. 

0.  Marked  jiermanent  dulness,  with  increased  A'oeal 
resonance  and  diminution  or  absence  of  respiration,  may 
depend  on  chronic  pleurisy,  on  thoracic  aneurism,  or  on  a 
cancerous  tumour  of  the  lung.  The  diagnosis  between 
these  lesions  must  be  detennined  by  a careful  considera- 
tion of  the  concomitant  signs  and  symptoms. 

The  general  diagnostic  indications  now  noticed  as  being 
derivable  from  physical  signs,  admit  of  several  exceptions, 
which,  however,  it  would  be  difficult  to  systematize.  Hence 
they  can  only  be  acrpiired  from  a careful  study  of  indivi- 
dual cases.  It  is  important  also  to  remember  that  these 
signs  should  never  be  relied  on  alone,  but  be  invariably 
combined  with  a minute  observation  of  all  the  concomitant 
synijitoms.  Thus  the  signs  indicative  of  incijiient  pdithisis 
may  be  induced  by  a chronic  jileurisy  confined  to  the  apex, 
or  by  retrograde  tubercle.  In  either  case,  the  previous 
history,  age,  etc.,  may  enable  you  to  determine  the  nature 
of  the  lesion.  Again,  it  may  be  impossible  at  the  moment 
of  examination  to  distingui.sh  between  two  disea.se.s.  For 
instance,  there  may  be  general  fever,  more  or  less  embar- 
rassment of  the  respiration,  and  jiain  in  the  side,  accom- 
jianied  unth  no  dulness  on  percussion,  but  with  a decided 


liULES  niAGXOSTIC  OF  CARDIAC  DISEASES.  77 

alinnrmal  murmur,  diliicult  to  cliaractorisc,  as  Ix'in'j  a fine 
moist  mule,  or  a <,'eutle  friction  soiuid.  Under  such  cir- 
cumsUuices,  tlie  progre.s.s  of  tlie  case  will  soon  relieve  you 
from  any  doubt  as  to  whether  a pleurisy  or  a jmeumonia 
Ik‘  presc-nt.  'I  he  alterations  which  occur  in  the  physical 
8if,ms  durin;j  the  pro-rres-s  of  the  case  als<j  will  in.licke  to 
the  pit  holo;,mst  the  change.s  which  occur  in  the  physical 
conditions  and  morbid  lesions  of  the  lungs.  Thus,  the 
fugitive  dry  or  mucous  rales  heanl  during  a broncliitia 
p-int  out  the  occasional  comstrictions  and  obstnictious  in 
the  bronchial  tulies.  The  fine  crepitation  of  incijnent 
pneium.nia,  passing  into  absence  cf  resjiiration,  and  this 
again  into  creiiitation,  will  satisfy  1dm  as  to  etfusion,  solid 
coagulation,  and  subsequent  softening  of  the  exudation. 
In  the  same  way,  by  an  accurate  appn-ciution  of  jihysical 
signs,  and  a thorough  knowledge  of  morbid  anatomy,  the 
practi.s«‘d  ](hysician  am  tell  the  abnormal  conditions  pro- 
duced by  |)hthisis,  plemisy,  etc.,  and  judge  from  the 
8}m|>toms  the  effects  of  thesi*  upm  the  constitution,  with 
a degree  of  accuracy  that  to  the  tyro  must  app.-ar  to  be 
marvellous.  All  such  knowledge  can  only  be  acquired  by 
consUint  examination  of  the  pitient  on  the  one  hand,  anil 
by  a careful  study  of  morbid  anatomy  in  the  jathological 
theatre  on  the  other. 

U.E.NERAL  Hri.ES  DI.Vr.XOSTIC  OF  CaRDI.XC  DIHE.VSE.S. 

1.  In  health,  the  ranliac  dulness  on  jiercussion 
measun*s  two  inches  across,  ami  the  extent  of  duliiea* 
beyond  this  measim'ment  indicates  either  the  incn-aaed 
size  of  the  organ,  or  the  extent  of  p-ricanlial  etfu.sion. 

2.  In  health,  the  ap'x  of  the  heart  may  l>e  felt  and 
seen  to  strike  the  chest  ladween  the  fifth  and  sixth  ril»s, 
immediately  Isdow  and  a little  to  the  inside  of  the  left 
nipjile.  Any  variations  that  may  exist  indicate  the  alteml 
position.#  of  the  ujh-x  in  dis*>ase. 

3.  A friction  munnur  indicates  la-ricardial  exudation. 

4.  A bellow.#  munnur  with  the  first  sound,  heard 
loudest  over  the  ai>ex,  indicates  mitral  iusullicieucy. 
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5.  A bellows  murmur  with  the  second  sound,  heard 
loudest  at  the  base,  indicates  aortic  insulliciencj'. 

0.  A murmur  with  the  second  sound,  loudest  at  the 
apex,  is  very  rare,  but  when  jiresent  it  indicates — 1st, 
Aoilic  disease,  the  murmur  beiiiff  j)rnpa^ated  downwards 
to  the  apex  ; 2d,  Kou^hened  auricidar  surJace  of  the  mitral 
valves  ; 3d,  Mitral  ol)stniction,  nhen  it  is  almost  always 
associated  with  insufficiency,  and  the  muniiur  is  either 
double,  or  occupies  the  ])eriods  of  both  sounds. 

7.  A munuur  with  the  first  sound,  loudest  at  the  base, 
and  ])i'o])agated  in  the  direction  of  the  large  arteries,  is 
more  common.  It  may  dei)end, — l.st,  on  an  altered  con- 
dition of  the  blood,  as  in  anamiia  ; 2d,  on  dilatation  or 
di.sea«e  of  the  aorta  itself  ; and  3d,  on  stricture  of  the 
aortic  orifice, — in  which  case  it  is  almost  always  a.ssociated 
with  insufficiency,  and  the  murnuu’  is  double. 

8.  H3’])ertro])hy  of  the  heart  may  be  independent  of 
valvular  disease,  but  this  is  very  rare.  Iii  the  vast  majority 
of  cases  it  is  the  left  ventricle  which  is  affected,  in  connec- 
fion  with  mitral  or  aortic  di.sease.  In  the  former  case  the 
h>’])ertrophy  is  e(jual  with  rounding  of  the  a])ex  ; in  the 
latter  there  is  dilated  hypertrophy  with  elongation  of  the 
ajiex. 

Attention  to  these  rules  alone  will,  in  the  great  majority 
of  cases,  enable  you  to  arrive  with  precision  at  the  nature 
of  the  lesion  jwesent.  In  cases  in  which  there  may  be  any 
doubt,  j'ou  will  derive  further  assistance  from  an  observa- 
tion of  the  concomitant  sjTnjdoms,  such  as, — 1st,  the  nature 
of  the  j)ulse  at  the  wrist  ; 2d,  the  nature  of  the  ])ulmo- 
nary  or  cerebral  derangements.  Thus,  as  a general  rule, 
but  one  on  which  j’ou  must  not  place  too  much  confidence, 
the  ]mlse  is  soft  or  irregular  in  mitral  disease,  but  hard, 
jerking,  and  regular  in  aortic  disease.  Again,  it  has  been 
observed  that  cerebral  symj)toms  are  more  common  and 
urgent  in  aortic  disCcise,  and  jmlmonary  symptoms  more 
common  and  urgent  in  mitral  disease. 

I ])urposely  saj'  nothing  of  diseases  of  the  right  side  of 
the  heart,  and  of  a few  other  rare  disordered  conditions  of 
the  organ,  because  I am  convinced  that  an  appreciation  of 
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tlie  rules  above  given  is  the  best  method  of  enaV)ling  you 
to  coiuprehend  and  easily  detect  any  exceptional  cjises, 
whicli  may  arise.  In  truth,  however,  we  have  seen  in  our 
examinations  at  the  be<l-side,  that  your  ditiiculty  i.‘»,  not 
how  to  arrive  at  correct  conclusions  from  such  and  such 
data,  but  how  to  arrive  at  the  data  themselves.  You  have 
to  detennine, — 1st,  by  jH*rcu.ssion,  whether  the  heart  l>e  of 
its  normal  size  or  not  ; 2d,  whether  an  abnormal  murmur 
d<H'S  or  does  not  exist  ; .3d,  if  it  lx-  present,  does  it  accom- 
pany the  first  or  second  sound  of  the  heart  ; and  4th,  at 
what  jilace  and  in  what  direction  the  munnur  is  luard 
loudest.  These  i>oints  luscertained,  the  conclusion  flows  from 
tile  rules  previously  given.  But  no  instruction  on  my  part, 
no  reailing  or  reflection  on  yours,  will  enable  you  to  ascertain 
these  facts  for  yourself.  In  short,  nothing  but  |H.Tcussing 
the  canliac  region  with  your  own  hamls,  and  carefully  lis- 
tening to  the  sound  with  your  own  ears,  cun  be  of  the  slight- 
est service,  and  the  sooner  you  feel  conWnccsl  t)f  this  truth 
the  sooner  are  you  likely  to  overcome  these  preliminary 
ilitticulties. 
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LECTURE  IV. 

EXAMINATION  OF  THE  PHARYNX,  LARYNX, 
AND  NARES. 

Having  long  been  f;ali.sfieil  that  many  diseases  of  tlie 
pharynx,  larynx,  and  even  nostrils,  are  fre(piently  mistaken 
for  bronchitis  and  phthisis  pulmonalis,  besides  being  asso- 
ciated with  those  diseiises,  it  is  with  no  small  jdcasure  I 
have  watched  the  gradual  improvement  in  our  means  of 
ascertaining  their  exact  character.  Of  these  I now  propose 
to  give  an  account. 


Examination  of  the  Pharynx. 

For  this  purpose  a broad  spatula  firmly  mounted  in 
a handle  at  right  .angles  is  necessary  to  depress  the  tongue. 
Such  spatula)  are  now  Ciisily  procurable  of  different  forms 
in  all  surgical-instrument  makers’  shoi)s.  The  greatest 
difference  exists  in  various  persons  as  to  the  freedom  with 
which  they  can  bear  pressure  on  the  dorsum  of  the  tongue. 
In  some  that  organ  can  readily  be  depressed,  and  the 
top  of  the  e])iglottis  brought  into  view  without  causing 
any  inconvenience.  In  others  this  cannot  be  done  with- 
out exciting  cough,  or  sensations  of  suffocation  or  sick- 
ness. In  a few,  the  psirts  are  so  sensitive  that  the 
slightest  touch  imluces  s2)asms.  These  latter  cases  are  rare, 
and  reiterated  efforts  in  the  vast  majoiity  of  instances,  by 
educating  the  parts  as  it  were  to  submit  to  interference, 
enables  the  practitioner,  after  a shorter  or  longer  time, 
easily  to  bring  into  view  the  tonsils,  pillars  of  the  fauces. 
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uvMila.  lim;k  of  tin-  j)hiimix,  ami  upper  eil^re  of  the  ejii- 
phjttis.  Ill  this  maiiiier  enhusieinent  or  ulcenitioiis  of  tlie 
tonsils  or  uvula  can  he  n-ailily  seen,  os  well  as  tlie  various 
iiiorhiil  ulcerations  of  tlie  mucous  iiieiiihnme.  Anioii;,' 
these  follicuhir  |>harvut'itis  is  the  most  common,  nil  cir- 


Ki«  22. 


cu  lar  swelling's,  in  the  form  of  >]ilit  [K-its,  heino  si-attereil 
more  or  less  thickly  over  the  surface.  (> < jt-ionally  these 
are  a;2>^ri‘pite(l  to^'ether,  as  in  the  extn  nie  aise  now  fi^Dmsl. 

K.xamination  of  the  Larynx. 

Tlie  idea  of  illumiiiiitinj»  ami  remlerin;;  the  larynx 
visible  by  means  of  ii  refh-ctor,  hius  Ix-eii  more  or  les.s 

Ku.  22.  Eitn'iiic  can*'  of  follicular  )>liaryut(Uis,  shewn  l>y  On-  toiitun’ 
depressor.— (a/trr  Moroce  Green.) 
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attempted  by  Liston,  Warner,  Aver}*,  Garcia,  and  others, 
1)Ut  abandoned  as  ini])mcticable  in  medicine,  nntil  snc- 
cessfidly  revived  in  recent  times  (1858-9)  by  Professor 
Czermak  of  Pestli.  For  tlie  examination  of  tlie  larynx  he 
em]»loys,  1st,  a i)erforated  mirror,  by  means  of  which  a 
jiowerinl  light  is  thrown  from  a lain])  into  the  back  of  the 
month,  and  through  which  the  ojierator  gazes  in  the  direct 
axis  of  the  illuminating  rays.  Tliis  mirror  may  be  at- 
tached to  a bent  stalk,  the  end  of  which  can  be  held 
iirmly  by  the  teeth,  but  is  far  more  conveniently  atbiched 
to  the  frame-work  of  a pair  of  s])ectacles.  2d,  A laryn- 
geal mirror  of  glass  or  steel,  varying  in  size,  attaclied  to  a 
stem  at  one  of  its  comers,  which  having  been  previously 
warmed  to  ]>revent  condensation  of  the  breath  upon  it,  is 
placed  against  the  nvnla,  and  reilects  the  image  of  the  rima 
glottidis  to  the  eye  of  the  observer. 

The  following  directions  are  given  by  Czennak  : — 
“ The  person  examined  jdaces  his  hands  nj)on  his  knees, 
the  u]»j)er  j>art  of  the  body  is  ailvanced  fonvards,  the  neck 
bent  onward,  the  iui])e  slightly  inclined  backwards,  the 
month  widely  o])en,  the  tongue  flattened  and  held  a 
little  without.  Tlie  obseiwer  is  seated  in  front  of  the 
])erson  to  be  examined  ; he  ]>laces  in  his  mouth  the  handle 
which  su])])orts  the  illuminating  mirror,  and  looks  through 
the  central  opening  ; the  laryngeal  mirror,  introduced 
into  the  back  jiart  of  the  month  with  the  right  lumd, 
is  illuminated  by  the  light  which  is  ])rojected  from  the 
illuminating  mirror  ; the  left  hand  can  be  jdaced  upon 
the  shoulder  of  the  person  examined,  and  steadies  the 
chin  and  the  nape,  or  holds  a tongue  depressor,  which 
we  can  often  trust  to  the  patient  himself.  In  the  first 
place,  the  illumination  of  the  back  ])ai-t  of  the  month  and 
the  mutual  j)osition  are  regulated  ; then  the  laryngoscoj)e 
is  heated,  and  its  temperature  regulated  by  the  touch. 
After  these  ])reliminaries  are  gone  through,  we  re(]uest  the 
])atient  to  open  the  mouth  wide,  and  alternately  to  insj)ire 
dee])ly  and  to  ])ronounce  the  sound  ah ; during  this  we 
endeavour  to  ]>lace  the  back  of  the  laryngoscope  against 
the  uvula  and  the  velum  palati,  to  sustain  these  parts  a 
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little,  ami  to  j;ive  the  mirror  a convenient  inclination  ; at 
tinicH  it  is  iinjMjs.sil>le  to  avoiil  toncliin*;  the  jxisterior  wall 
of  the  pharynx  ; the  examination  is  directeil  hv  the  imap' 
we  thus  obtain.  In  this  way  we  commence  each  larAnj;o- 
scopic  examination.  I*ractice  ami  reflection  will  hrin^'  each 
ohserver  tij  coinj)reheml  the  Jiioditications  to  which  he  ought 
to  submit  tliLs  jiroceeiling,  acconling  to  the  sjKJcial  cin  um- 
sLince  ; whether  for  instance  he  is  in  some  degn^e  to  advance 
or  to  withdraw  the  laryngoscojH-,  to  bend  it,  to  lower,  or  to 
elevate  it,  to  change  the  jKjsition  and  attitude  of  the  indi- 
vidual undergoing  examination,  niise  his  chair,  etc.” 

The  methotl  which  I have  found  most  conveiiietit  for 


e.vamining  the  larynx  with  these  iii.struments  is  s«fn  in 
the  accomi>anying  diagram.  When  direct  sunlight  cannot 
be  obtained,  a brilliant  gas  jet,  the  glan>  of  which  is  screened 
from  the  eyes  of  the  (»|K‘rator  by  a sluule,  answers  very  well, 
niiis  should  be  jiliwed  near  the  ear  of  the  i«itieiit,  on 
the  .side  oj)posite  to  the  eye  em]iloyed,  of  the  obsen cr,  in 

Fin.  23.  .Mode  of  usinK  the  Un-tiKoscoiK?  and  tonpie  .lejio  -oM.r.  Tlic 
li)tht  is  obtaiue.1  fn.m  a nioval.le  ku  jet,  the  Klare  of  whii  li  U 8<.  n.-.  iied 
fruiu  Uic  olwt*r>'et  by  a bluLUt:  luuUuteU  od  a staiuL 
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order  to  diminish,  as  mucli  as  2iossih]e,  tlie  inclination  of 
the  reliector  forwanls. 

Tlie  a]i])earances  of  the  larjmx  when  chjsed  moderately 
and  fully  dilated,  as  shewn  in  himself  or  in  others,  are 


Ei«  24. 


FiR.  -JS. 


Fig.  26. 

represented  hy  CV.ermak  in  a state  of  health,  in  the  accom- 

Fig.  24.  Vit'w  of  the  healthy  larynx  with  the  laryngoscope,  when  the 
vocal  cords  are  cloaetl  ns  in  sounding  high  notes.— (>l/tfr  Czermak.) 

Fig.  2.‘>.  Another  new  of  thi!  healthy  larynx  <luring  ordinarj'  breathing. 
{After  Czermik.) 

Fig.  26.  Another  view  during  dee])  insjiiration,  witli  the  trachea 
straight,  shewing  the  glottis  widely  dilated,  and  through  it  the  rings  of  the 
tniehea  and  bifnn’ation  of  the  bronchi. — (After  Czermak.) 

In  the  three  last  ligures  the  numbers  indicate  the  following  jiarts : — 
1,  IJn.se  of  the  tongue  ; 2,  Posterior  wall  of  the  ]>harynx  ; .‘i.  Entrance  of 
the  oesophagus,  tlie  line  of  demarcation  between  the  wall  of  the  pharynx 
and  the  posterior  surface  of  the  larjnix  ; 4,  Ejiiglottis  ; .*>,  Arytenoid  carti- 
lages ; 6,  Cushion  of  the  ejiiglottis  ; 7.  .\iyteno-epigIottic  ligament ; 8, 
Tubercle  corresiionding  to  the  cartilage  of  Wisberg  ; 9,  Tubendes  of  the 
c.artilagi's  of  Santorini ; 10,  Tubercle  w’hieh  sometimes  exists  between  the 
two  ]ireecding ; 11,  Process  of  the  aiytenoid  eartilnge.s ; 12,  Inferior  vocal 
cords ; 13,  Superior  vocal  conls  ; 14,  Ventricles  of  Morgan!  ; 15,  Anterior 
wall  of  the  trachea;  16,  Posterior  wall  of  the  trachea;  17,  Ilight  bron- 
chus ; 18,  Left  bronchus. 
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juinyiii^  figures.  Wlien  widely  dilateil,  and  the  neck 
straijiliteiied,  the  eartila;,'iinjus  rin;^  ul'  tlie  trailiea  ainl 
hiriiiration  of  the  hronclii  have  heen  made  visible.  The.se 
a|i]teanmces  an-  gn-atly  inoditied  in  disea.'e,  when  (edema, 


ulcenitions,  licatiice^,  morhiil  i^'rowth;-,  or  irre;;ularities  in 
the  form  of  tile  ^dottis  and  mucous  membrane,  an-  n-adily 
detected,  of  which  several  inien>tiiio  cases  have  already 
been  ]iiibli.->h(-d.  As  tlu-  use  of  tilt-  larynj.;osco|K'  exteii<ls 
thes<-  will  of  course  bc-coiut-  more  uumenius.  'I'be  n-ndei- 
iiift  ub  --rs  anil  morbid  j^-rowlhs  visible  by  tin-  larynoovi'ojK-, 
not  only  establishes  an  e\iu  t diaoiio'is,  but  |>ermils  of  tin 
direct  a|i|iIi(-ation  of  means  for  their  cun-  or  n moval. 


If  instead  of  din-ctino  the  initTor  downwards  it  lie 
carried  behind  the  uvula  and  din-cted  ujiwanls,  a imsleiioi 

KiK-  Toiimfiinimtien  ef  the  ri^rht  infrrier  vocal  coni  into  a hatil, 
nmtjh,  ami  ulrrrateil  mn»a. — (,1/lrr  Cirmat. ) 

Kit;.  -JS.  C'icalricrs  amt  limmif  aitlmtanee  of  the  larrnx.  — f.l/tcr  ) 

Kiit.  -if.  I’olyims  attached  to  the  rtftht  vocal  cold,  the  real  cause  of  a 
sui<|K)acd  uci-vous  aphonia. — (A/ltr  1'zi.nnak.) 


Hk.  i;s 
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View  of  tlie  nares  may  lie  brought  into  view,  with  tlie 


o])enings  of  the  Eustacliian  canals.  Tlie  laryngoscojie 

Fi(?.  30.  1 — 6,  section  of  tlie  six  upper  cervical  vertebrw ; o,  a section 
of  the  basilar  process  of  the  occijiital  bone  : *,  a section  of  tlie  body  of  the 
•sphenoiil  bone  and  sinus;  g,  a section  of  the  crista  galli  of  tlie  ethmoid 
lione  ; /,  a section  of  the  frontal  bone  and  sinus  ; n,  os  nasi  of  tlie  left  side  ; 
m,  the  palate  process  of  the  superior  inaxillarj’  bone  seiiarating  the  mouth 
fnim  the  nasal  fossa- ; v,  tlie  posterior  or  ])liaryngeal  edge  of  the  vomer ; 
il,  the  opening  of  the  Eustaciau  tulie  ; jm',  a section  of  the  soft  jialate  and 
uvula,  indicating  the  nonual  jiosition  of  these  jiarts  ; pu,  the  soft  palate  and 
mnila  drawn  forwards  and  upwards  by  the  liook  (A') ; jth,  the  pharynx  ; (, 
tlie  tongue  ; j,  a section  of  the  inferior  niaxillaiy  bone  ; ft,  a section  of  the 
hyoid  bone ; e,  L,  a section  of  the  epiglottis  and  larynx ; tr,  the  trachea. 
The  external  wall  of  the  left  nasal  fossa  is  indicated  by  dotted  lines  ; a,  h,  c, 
the  turbinated  bones ; x,  x",  two  different  positions  of  the  rliiuoscopic 
mirror;  xy,  x'y',  two  differeut  directions  of  the  light  and  sight. — {Afttr 
Czermak. ) 
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then  Wcoiiies  a rliinoscopo.  In  this  case  it  may  1>e 
necessary*  to  draw  the  uvula  fonvaixls  hy  a small  hlunt 
hook  or  bent  si«itula  (Fi},'.  30,  A').  Here,  as  in  the  case 
of  the  larjnx,  morbid  alterations,  pjlypi,  etc.,  CiUi  be  seen 


Fig.  31. 

ami  distinjjuishe<l  from  a healthy  state  of  the  part.s.  Dr. 
V'olt<dini  i.if  I>reslan  ha.s  also  ]xdnti'<l  nut  the  j^reat  ailvan- 
ta^'e  of  this  iiumIc  of  exjdoration  in  the  diaj,mosis  lUid  treat- 
ment of  di.-*eas«'s  of  the  ear.  Me  r*‘commends,  insteml  of  a 
spatula  for  de]iressin<'  the  toneme,  a shieM  of  u'Utta  jn-rcha, 
a jKirtion  of  whieli  is  nii-se<l  up  to  ailmit  the  ]>a.ssjij^e  under 
it  of  the  handle  of  the  mirror  stren^:ftheue«l  for  that  pur- 


pose.  In  this  manner  the  mirror  can  lie  din^ctetl  ujiwanls 
and  the  tongue  depre.s.sed  with  one  hand,*  a matter  of 
gn^at  innsirtance,  as  the  other  hand  must  be  eiuployiHl  in 

• Vireliow's  Archiv.,  Rjinil.  21,  *.  V>. 


Fig.  31.  Srjitiini,  iHwterinr  oriflee*  of  Ihe  nasal  fiisw,  tiirliiiiatnl  l>oTi<  s, 
anil  orifii’ea  of  ths  Knata<  liiaii  tnta^.  Tln‘  |>oslerior  sn’heil  aurfarr  of  the 
velum  covera  the  inferior  ]>art  of  the  nasal  cavity.— i.'trrmak.) 

Fig.  33.  Mirror  and  ahiehl  for  dc|iressing  the  tonitne,  iiwful  in  the 
exaininatiiiu  of  the  posterior  narvs  and  oriflces  of  the  Eustachian  tulica; 
half  the  real  siie. — {After  t'oUoUnL) 
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j)iilling  forward  tho  uvula.  Even  when  the  iialient  de- 
jireases  Ins  own  tongue,  which  is  seldom  done  hy  him 
efficiently,  it  will  he  found  (lifficult,'unles8  the  hand  which 
niani])ulates  the  rhinoscope  be  ke])t  low,  as  in  de])re8sing 
the  tongue,  to  prevent  its  interfering  with  the  niys  of  light. 

1'he  ajijdication  of  these  instruments,  management  o 
the  light,  and  overcoming  the  irritability  of  the  jiails  con- 
cenied,  often  reipiire  the  exercise  of  great  patience  and 
j)em*verance  in  the  practitioner.  In  this  also,  as  in  every 
other  method  of  jdiysical  exploration,  constant  i»racticeand 
dexterity  of  manijiulation  are  required.  The  use  oi'  the 
ste(hosco))e  and  of  the  microscope  cannot  be  rendered  avail- 
able in  practice  without  long  study,  nor  can  it  be  reason- 
ably suj)p(jsed  that  the  laryngoscope  can  at  once,  and  with- 
out trouble,  lead  to  much  valuable  information.  Perse- 
verance and  skill  in  its  employment,  however,  uinnot  fail, 
in  ajqirojtriate  cases,  to  improve  our  means  of  arriving  at 
an  exact  diagnosis,  rnid  thereby  of  extending  the  domain  of 
medical  science.* 

* P’nr  full  (letiiils  and  numerous  IntercstiiiK  cases,  sec  Czeniiak  on  tlic 
Laryngoscope  In  tlie  “Selected  Monogmiilis”  of  the  New  Syilenhani 
Society  for  1801. 
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LECTURE  V. 

THE  USE  OF  TILE  MICROSCOPE. 

A KNOWCEDOE  of  the  ultimate  structure  of  the  hiuimu 
<jX  y m Its  healthy  ami  diseased  condition-s,  is  now  so 
advanced  .is  to  necessitate  the  employment  of  the  micro- 
scope l.y  eveiy  medical  practitioner.  You  must  not  sum 
tliat  an  alditional  nietlKKl  of  piininR  infonnation 

stood  the  tes  of  e.xi>enence.  Men  must  learn  the  ever>-- 
daj  use  of  their  sen.ses  ; must  know  how  to  feel  hear 
and  see  m the  same  manner  as  they  did  Ix-fore  in- 
s runients  were  invented.  M'e  don’t  see  the  stara  less 
Itarlv  with  our  naked  sight,  Ixcause  the  tele.scoix  is 
nece.ssary  for  an  astnmomer.  Neither  should  a phylician 
ohseriethesyniptonisof  a disea.se  less  accuratelj  Ixcause 
he  exa, nines  the  che.st  with  a smth.«wo,x,  nor  a sunn.m  lx 
less  dexterous  with  the  knife,  because  it  is  only  b^mlans 
f the  microscoix  he  can  detenuine  with  exactitude  the 
natim,.  of  a tumour.  But  it  is  unnece.,san-  to  enter  Into  a 
iUg  hened  argument  to  prove  that  the  science  and  art  of 
ued  c me  am  greatly  mdebtisl,  in  modem  times,  to  tile  in 
t dio,  and  i.rojK-r  application  of  ingenious  in.stniments 

. 4i:;r  - 

were  those  of  a bird.  On  my  telling'her  she"tmrudxrj''a 
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bird’s  blood  with  tlie  expectoration,  her  astonishment  was 
unbounded,  and  she  confessed  that  she  had  done  so  for  the 
purpose  of  imposition. 

Exantple  2. — A gentleman,  for  some  years,  had  laboured 
under  a variety  of  anomalous  symptoms,  referable  to  the 
head  and  digestive  systems,  from  which  he  had  become 
greatly  reduced.  He  had  consulted  many  practitioners, 
and  visited  innumerable  watering  places,  in  a vain  search 
after  health.  On  examining  the  urine  with  a microscope, 
I found  it  crowded  with  spermatozoids.  He  evidently 
laboured  under  spennatorrhoca,  a disease  which  liad  never 
been  suspected,  but  which  was  readily  cured  on  the  em- 
ployment of  an  appropriate  treatment. 

Example  3. — A lioy  was  brought  to  me  with  an  erup- 
tion on  the  scalp,  which  was  of  so  indefinite  a character 
th.at  its  nature  could  not  be  determined.  He  had  lately 
been  elected  to  occupy  a vacancy  in  one  of  our  charitable 
educational  establishments,  and  the  <piestion  to  decide  was, 
whether  the  disease  was  or  was  not  contagious.  On  ex- 
amining the  scab  with  a microscope,  I readily  discovered 
the  Achorion  Schoenleini,  or  fungus  constituting  truefavus; 
and  as  this  has  been  experimentally  proved  to  be  inocula- 
ble,  I had  no  hesitation  in  preventing  his  admission  to  the 
school. 

Example  4. — A child  was  supposed  to  be  affected  with 
worms,  because  it  passed  in  abundance  yellowish  shreds, 
which,  to  the  naked  eye,  closely  resembled  ascarides.  All 
kinds  of  vermifuge  remedies  had  been  tried  in  vain.  On 
examining  the  shreds  with  a microscope,  I foiuid  them  to 
consist  of  the  undigested  spiral  vessels  of  plants  ; and  they 
ceased  to  apjiear  when  the  vegetable  broth  used  as  food 
was  abandoned. 

Example  5. — I was  called  to  see  an  infant,  a month 
old,  which  was  in  a state  of  considerable  emaciation,  unth 
constant  diarrhoea.  The  mother,  however,  maintained  that 
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her  milk  was  abundant,  and  that  it  was  taken  in  sufficient 
quantity.  On  being  examined  with  a microscope,  it  was 
found  to  contain  numerous  granular  cells  and  nuusses  with 
coniiiamtively  few  milk  globules.  In  short,  it  presented 
m an  exaggerated  degree,  all  the  characters  of  colostrum 
and  this  thirty  days  after  delivery.  It  was  evident,  then’ 
tJiat  the  quality  of  the  milk  was  in  fault,  an  opinion  which 
was  continued  by  the  recovery  of  the  infant,  when  a 
tiealtliy  nurse  was  jirocured. 

Examph  fi.— An  individual  was  sui>posed  to  be 
labouring  under  dysentery,  from  the  frequent  jiassage  of 
ye  owisi  ]iii  i>y  masses  in  the  stords,  accomjniiiied  with 
tonnina  and  other  symptoms.  0„  examining  tlu>se  masses 
with  the  microsi-oia.,  I f.nm.l  them  to  consist  of  undigested 
poUto  skins.  On  inqiiiiy,  it  was  ascertaiiuHl  that  this  ,K-r- 
8011  had  eaten  the  skins  with  the  jK.tatoes.  On  causing 
hese  to  be  reniove.1  Udure  .linner,  the  alarming  apiiear- 
ance  ceased,  ami  the  other  symi.toms  also  disapin  areiL 

Example  7.— .Vn  el.lerly  hidy  conceived  hemdf  to  be 
alfected  with  insc-cts  continually  forming  in  the  skin, 
uh  ],r.Hluccsl  incessiuit  itching  and  tingling.  All  the 
hail  was  removed,  ami  ever>-  kind  of  iqq.lication,  including 
mercurial  pnq«imtions,  were  trie.l  without  ellWt.  On  riil^ 

blade  white  rolls  and 

Magi.s  .1  development.  The  torment  and  anxietv  this 

. At  length  she  lahoun*d  umler  the  idea  that  she 
wits  conimumcating  the  disc-asi-  to  her  husband  and  daugh- 

n.  u It  i^v  in  onler  that  I 

sZvinu  I-'--re  of 

I ^ **  /nU,  umler  the  micruscojs-,  that  the  white 

'Mth  Winch  she  rubbed  the  skin,  and  that  the  black  siK.-ks 

. 1 ssijuitcd,  she  retunietl  home  perfectlv  well. 
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Example  8. — A child  had  been  suffering  for  four  years 
from  copious  and  foetid  discliarge  from  the  nostrils,  accom- 
panied with  great  pain.  At  the  end  of  that  time,  a dark 
hrown  and  indurated  mass  was  discharged  about  an  inch 
long,  and  a (quarter  of  an  inch  broad,  closely  reseiuhliiig  a 
secprestrum  of  bone.  This  mass  I was  requested  to  ex- 
amine microscopically  by  Dr.  Littlejohn,  whose  case  it  was, 
and  from  its  structure  I readily  determined  that  it  con- 
sisted of  some  fir  wood.  When  this  was  knoum,  the 
parents  remembered  that,  about  the  time  the  disease 
commenced,  alterations  were  matle  in  the  house,  and 
that  the  children  used  to  play  with  the  wood  shavings. 
There  could  be  little  doubt  that  a piece  of  shaving  had 
been  thrust  up  the  nose,  and  been  the  cause  of  all  the 
symptoms. 

Examples  of  this  kind  could  be  readily  multijdied.  No 
doubt  mistakes  will  be  made  with  this  instrument  in  the 
hands  of  inexperienced  persons,  in  the  same  manner  as  the 
use  of  the  stethoscope,  or  of  a scalpel,  may  leatl  to  a false 
conclusion,  or  to  an  accident.  But  this,  so  far  from  being  , 
an  argument  opposed  to  their  employment,  only  proves  the 
necessity  of  becoming  more  skilful  in  their  use.  Certaiidy  I 
there  is  no  instriunent  which  recpiires  more  expert  manage-  j| 
ment  in  itself,  or  more  caution  in  drawing  conclusions  I 
from  its  employment,  than  that  of  the  microscope.  Ij 


Description  of  the  Microscope. 

It  is  not  my  intention  to  enter  upon  a descrijition  of 
the  optical  principles  on  which  microscopes  are  constructed, 
although  you  will  find  a knowledge  of  these  very  useful. 
I shall  8U])pose  that  you  are  desirous  of  obtaining  an  in- 
striunent  that  udll  answer  all  the  purposes  of  the  anatomist 
and  physiologist,  {is  well  as  afford  you  every  possible 
assistance  in  the  way  of  diagnosis  as  medical  men.  To 
this  end,  you  should  learn  to  distinguish  what  is  neces- 
sary from  what  is  unnecessarj’,  in  order  that  you  may 
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procure  the  former  in  iw  convenient  a form,  ami  at  a.s 
iiKKlerate  a cost  .as  possible. 

A micmscojMi  may  he  (liviileii  into  mechanical  .ami 
ojuical  ]>arts.  Tlie  fonner  Jetennine  its  gener.il  form  ami 
apjH'umnce.  Of  the  nu- 
merous models  which 
have  been  invented, 
the  one  here  figured, 
exactly  one-fourth  its 
re.al  size,  apja'ars  to 
me  the  most  usidul  for 
all  the  ])urpost*s  of  the 
])hysiologist  and  medi- 
cid  I'nictitioner.  The 
body  consists  of  a tele- 
sc<ij)e  tube,  eight  in- 
dies in  length,  helil 
by  a split  tuln*,  three- 
inches  long.  It  may 
be  elevated  and  dis 
pressed  with  gn-at 
readiness  by  a cork- 
screw movement  com- 
municated to  it  by  the 
hand,  and  this  consti- 
tuU-s  the  coarse  lul- 
justnient.  It  is  at- 
tuche<l  to  a cross  bar 
and  jiillar,  at  the 
lower  jiortion  of  which 
best,  very  conveniently 


Fig.  33. 


Jilaced  lor  the  ham!  of  the  observer,  is  the  fine  adjustment. 
The  stage  is  three  inches  broiul,  and  two  and  a half  inches 
deep,  strong  and  solid,  with  a circular  diaphragm  1h-1ow  it. 
Tlie  ba.se  ol  the  in.strument  is  heavily  loailed  with  lead  to 
give  it  the  necessary  steadiness. 

This  torm  of  microsciiixi  pos.sp.sses  all  the  mechanical 


Fig.  S3.  Olwrliacuscr’a  nuxlel,  ma<Ie  at  my  aiiggcsticin,  for  tiisdiral  men 
Ono-fourth  the  real  size. 


94 


USE  OF  THE  MICROSCOPE. 


qualities  required  in  such  an  instrument.  Tliese  are — 1st, 
Steadiness  ; 2d,  Power  of  easy  adjustment  ; .3d,  Facility 
for  observation  and  demonstration  ; and,  4th,  Portability. 

1.  Steadiness. — It  must  be  evident  that  if  the  stage  of 
the  microscope  possesses  any  sensible  vibration,  minute 
objects,  when  magnified  highly,  so  far  from  being  sUition- 
ary,  may  be  thrown  altogether  out  of  the  field  of  view. 
Notliing  contributes  more  to  the  comfort  of  an  observer 
than  this  quality  of  a microscope,  and  great  pains  have 
been  taken  to  produce  it.  In  the  large  London  histru- 
ments  this  end  has  been  admirably  attained,  but  at  so 
much  cost  and  increase  of  bulk  as  to  render  it  almost  use- 
less. In  the  small  model  I have  recommended,  all  the 
steadiness  required  is  present  in  the  most  convenient  form. 

2.  Power  of  Easy  Adjustment. — It  is  a matter  of  great 
importance  to  those  who  use  the  instrument  much,  and 
work  with  it  for  hours  together,  that  the  adjustments 
should  work  easily  and  rapidly,  and  be  placed  in  convenient 
situations.  Nothing  can  be  more  commodious  than  the 
manner  in  which  these  ends  are  arrived  at  in  the  model 
figured.  By  insertion  of  the  body  of  the  instniment 
within  a split  tube,  you  may,  by  a si)iral  movement, 
elevate  and  depress  it  with  the  greatest  mpidity,  and  even 
remove  it  altogether  if  necessary.  Tlie  necessity  of  con- 
tinually turning  the  large  screws  affixed  to  most  micro- 
scopes, becomes  fatiguing  in  the  extreme.  Then  the  fine 
adjustment, placed  conveniently  behind  the  microscope,  near 
the  hand  which  rests  on  the  table,  is  in  the  verj'  best 
position  ; whereas,  in  some  London  instruments,  it  is 
placed  on  the  top  of  the  jjillar,  so  that  you  must  raise  your 
hand  and  ann  every  time  it  is  touched.  In  other  London 
instruments,  it  is  placed  in  front  of  the  body,  so  that  you 
must  stretch  out  the  arm  and  twist  the  wrist  to  get  at  it. 
No  one  could  work  long  with  so  inconvenient  a con- 
trivance. 

3.  Facility  for  Observation  and  Demonstration. — For 
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facility  of  okseiration  ami  deinonstration,  it  is  necossan" 
that  tin;  instnuuent  shoulil  be  of  a convenient  height,  ami 
that  the  stage  on  which  the  objects  are  j>lace<l  should  be 
easily  accessible.  Here,  again,  nothing  can  be  more  coni- 
inoelions  than  the  microscojKj  I have  recommended,  for, 
when  it  is  ]>laced  on  a Uible,  its  height  is  almost  on  a level 
with  the  eye,  and  we  am  look  thnnigh  it  for  hours  with- 
out the  slightest  fatigue.  On  the  other  hand,  the  stage  is 
elevated.  Just  so  much  as  enables  the  two  hands,  re.sting  on 
their  e.xtemal  edge.s,  to  manii»ulate  with  facility  all  kinds 
of  objects  ])lace<l  uj>on  it  The  large  London  instruments 
are  so  high  as  to  render  it  necessary  to  stiiml  up  to  see 
through  them.  To  obviate  this  disadvantage,  a movement 
is  given  to  the  Iwdy,  by  which  it  am  l>e  ilepre.ssed  to  anv 
angle.  Ihil  this  movement  n-mlers  the  sUige  oblique,  anil 
removes  it  to  a distance,  where  it  liecomes  very  incon- 
venient to  manijiulat.-  on  iLs  surface.  To  obviate  this 
ditliculty,  the  stage  itself  has  K'en  n-udeivd  movable  in 
various  ways  by  diffennt  screws,  so  that  in  this  way  com- 
ple.\ity  has  Wen  ailded  to  comple.xity,  until  a mass  of  bniss 
W(jrk  and  screws  is  accumulate.!,  to  the  advantage  of  the 
optician,  but  to  the  jterplexity  and  fatigue  of  the  observer. 
Lut  by  no  contrivance  is  it  ]>.wsible  to  avoid  the  luhing 
arms  which  such  a js.sition  of  the  st.ige  invariably  pn,. 
duces  in  those  who  work  with  such  a cundirous  machine 
for  any  length  of  time. 

4.  Porlabi/iO/.—Tim  is  a i.rop.>rty  which  should  by  no 
means  W-  overl<M>ked  iu  instruments  that  are  inten.lal  more 
fi»r  utility  than  ornament.  A medical  man  is  often  calhsl 
uiMui  to  verify  f.u  ts  in  various  places  ; at  his  own  house, 
at  an  hosjiital,  at  the  Isslside  of  Ids  iwti.'Ut,  or  at  a jirivate 
l>o>t-mortem  examiiiation.  It  is  imder  such  circumstances 
that  the  value  of  j.ortability  is  recogniscsl.  'flie  large 
London  instruments  re.juin*  an  e.pdjsige  or  a jsirter  to 
transjKirt  them  from  jilace  to  ]>lace  ; even  the  putting  them 
in  and  out  of  the  large  boxes  or  cabinets  that  are  buili 
around  them,  is  a matter  of  labour.  In  short,  notwith- 
standing the  splendour  of  the  screws,  the  glittering  of  the 
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brass,  and  the  fine  workiaanship,  there  can  he  little  doubt 
that,  on  the  whole,  they  are  very  clumsy  atl'airs. 

Tliere  are  many  occasions  on  which  a medical  man 
may  find  it  useful  to  carry  a microscope  with  him,  espe- 
cially in  the  case  of  post-mortem  examinations.  Many 
attem])ts  have  been  made  to  construct  a pocket  micro- 
scope ; and  for  the  purijoses  above  alluded  to,  I myself 
caused  one  to  be  constructed  some  years  ago,  which,  with 


Fig.  34. 


its  case,  resembled  a small  pocket  telescope.  Dr.  Gruby  of 
Paris,  however,  has  planned  the  most  ingenious  instrument 
of  this  kind,  which  possesses  most  of  the  ])roiX'rties  we 
have  enumerated,  and  will  be  found  verj'  useful  for  those 
accustomed  to  microscopic  manii)ulation.  It  is  contained 
in  a ca.se,  the  size  of  an  ordinary  snuff-box,  and  possesses 
all  the  conveniences  of  the  larger  instruments,  with  various 
lenses,  a micrometer,  slips  of  glass,  needle,  knife,  and  for- 
ceps, in  that  small  compass.  The  accompanying  wmodcuts, 
exactly  one-half  the  real  size,  will  give  an  idea  of  this  in- 
genious microscope,  manufactured  by  Brmier  of  Paris.  For 

Fig.  34.  Gruby compound  pocket  microscope,  exactly  onc-lialftho  real 
size. 
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a more  minute  de.scription,  I inui?t  refer  you  to  the 
“ Monthly  Journal  of  Medicjil  Science  ” for  December  1846. 

Tliere  D a general  feeling  among  the  public  that  the 
larger  a microscope  is,  the  more  it  inu.st  magnify  ; but  1 
nee<l  not  tell  you  thi.s  is  error.  A veiy  imiwsing  ma.s.s  of 
bras.s  work  and  mechanical  complexity  is  no  guarantee 
that  you  wiU  see  objects  better,  or,  what  is  of  more  conse- 
quence, Ijccome  gootl  ob-sen  ers.  On  the  coutraiy,  the  more 


Fi«.  3.V 


unwieldly  the  instrument,  the  les.s  dis]iosi‘d  will  you  la?  to  u.se 
it.  Ih‘side8,  the  habitual  enijiloyment  of  artificial  methods 
of  moving  about  the  object,  a.s  by  the  screws  of  a movable 
stage,  will  ]»n-vent  your  acquiring  that  dexterous  u.hc  of 
your  fingers  ami  accuracy  of  manipulation  winch  arc  at  all 
tinu*s  w u.seful.  Nothing,  indee<l,  can  be  mon*  amusing 
than  to  see  a man  twisting  his  scranv.s,  pu.shing  his  heavy 


Fig.  35.  Till'  same  inic-roNcoiH;  moiinto),  reajy  for  u*;. 
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awkward  stage  aliout,  and  laboriously  wasting  time  to  find 
a minute  object  which  another  can  do  in  a moment,  and 
without  fatigue,  by  the  simple  use  of  his  fingers.  But  per- 
haps you  will  consider  the  weightiest  objection  to  the  large 
instruments  is  the  exj^ense  they  necessitate — the  cost  being 
necessarily  in  proportion  to  the  amount  of  bnuss  and  mecha- 
nical labour  employed  uj>on  them.  If,  then,  you  have  to 
choose  between  a complex  model  and  a simjde  one,  I 
strongly  advuse  you,  as  a matter  of  real  ecomjiny,  to  choose 
the  latter.  Indeed  the  former,  to  a practical  histologist,  is 
worthless. 

I have  found  the  clinical  microscope  of  Dr.  Beale  very 
useful  at  the  bedside,  as  it  allows  the  object 
to  be  passed  from  hand  to  hand  of  the  stu- 
dents attending.  It  consi.sts  of  a split  tube,  T 
with  a A\idened  extremity,  having  a spring 
and  screw  which  firmly  fixes  the  object 
gla.ss.  The  focus  is  obtained  by  lengthening 
or  shortening  the  tube,  as  with  a telescope. 

I have  made  a .slight  modification  in  it, 
which  admits  of  the  a])plication  of  a dia- 
])hragm.  Tlie  extra  tube  can  be  had  sepa- 
rately, so  that  any  of  you  who  possess  an  ! 
Oberhaeuser’s  microscope  can  apply  it  to  i 
the  body  of  that  instrument,  and  thus,  at  I 
a moderate  expense,  convert  it  into  a clinical  I 
and  ])ocket  microscope.*  I 

We  have  next  to  speak  of  the  oj)tictil  | 
parts  of  microscoi)es,  which  are  certainly 
much  more  important  than  the  mechanical 
ones — everything  depending  upon  obtain- 
ing a clear  and  distinct  image  of  the  object 
Fig  36.  examined.  Under  this  head  we  may 
describe  the  objective,  the  eye-piece,  and  methods  of  illumi- 
nation. 

* Mr.  Reid,  optician,  South  Bridge,  furnishes  tlicse  tubes,  and  a neat 
case,  whereby  the  whole,  with  glasses,  needles,  etc.,  can  be  carried  in  the  ! 
pocket.  [ 


Fig.  36.  Clinieai  Microscope.— (Reote.) 
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1.  The  Objective,  or  series  of  Achromatic  Lenses,  is  that 
part  of  the  optical  jMnlioii  of  a niicroscoj>e  which  is  jilaced 
at  the  bottom  of  the  tube  or  body,  and  is  near  the  object 
to  be  examined.  This  nniy  be  considered  the  mast  imjHjrt- 
ant  iKUt  of  the  instrument,  and  tlie  greatest  jtaiiLs  have 
been  taken  by  all  opticiaas  in  the  nuumfacture  of  good 
lenses.  It  is  here  I consiiler  that  the  London  oj)ticians  are 
pre-eminent,  for  I am  not  aware  tluit  in  any  jiail  of  the 
world  such  jarfect  objectives  have  been  manufactured  as 
the  eightli  of  an  im  h by  Smith,  the  twelfth  of  an  inch  by 
Ross,  and  the  sixteenth  of  tui  inch  by  I’owell.  Rut  when 
we  come  down  to  the  one-fourtli  of  an  inch,  which  is  by 
fur  the  most  useful  objective  for  aiiabjinical  and  medical 
puqH>ses,  the  sujK-riority  of  the  Lsmdon  opticians  is  ver}’ 
alight,  if  any.  At  this  magnifying  jmwer  the  connKcind 
lenses  of  C.  Chevalier,  OU-rlim-user,  linniner,  ami  Xachet 
of  Paris,  Sihiek  and  Pistor  of  lierliu,  Frauenhofer  of 
Munich,  luul  Ploesl  of  Vienna,  may  V>e  employed  with  the 
greatest  confidence,  and  it  may  Is-  said,  that  by  far  the 
largest  number  of  iiujiortant  discoveries  in  science  have 
been  made  through  tlieir  employment.  Tlie  Parisian 
lenses,  in  a<ldition,  have  the  great  advantage  of  being 
cheap. 

The  Is)iidon  opticians  have  succeish-il  in  c<iinbining  the 
len.se.s  of  their  objectives,  so  as  to  obtain  a large  tiehl  of 
vision,  with  as  little  loss  of  liglit  as  j>ossible.  Tliese  ipiali- 
ties  are  valuable  in  the  lower  magnifying  lenses  during  the 
examination  of  ojMiijUe  objects,  and  in  the  higher  ones 
when  observing  transjiarent  objects  by  transmitted  light. 
Rut  in  the  lenses  ofimsliuin  ]K>wer,  such  ns  the  one-fourth 
of  an  inch,  the  amount  of  light  is  so  gn-at  as  to  In*  almost 
a defc-ct.  Notwithstanding  careful  management  of  the 
mirror  and  tliaphragni,  tlie  tiehl  of  vision  is  often  dazzling, 
and  always  presents  a glare  most  detrimental  to  the  eyes  of 
the  observer.  1 cannot  employ  their  fourth  of  an  inch  for 
liftei-n  minutes  without  feeling  intense  headache,  ami  1 
know  of  more  than  one  excellent  ob.server  in  whom  the 
sight  has  so  much  sutferetl  from  this  cause  lus  to  inaqMtci- 
tate  them  Irom  continuing  their  researches.  In  the  same 
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manner,  the  len.^es  of  Brunner  and  Nachet  give  rise  to  a 
yellow  light  highly  disagreeable  ; while  tliose  of  Oherhaeu- 
ser,  Shiek,  and  Pistor,  and  Frauenhofer  (with  Amici’s  and 
Ploesl’s  I am  not  familiar),  present  a pale  blue  light,  most 
])leasant  to  work  M'ith,  and  which  may  be  gazed  at  for 
hours  without  fatiguing  the  eye. 

For  the  above  reasons,  as  well  as  from  considerable 
ex])erience  in  the  use  of  many  kinds  of  microscopes  by  dif- 
ferent manufacturers,  I am  satisfied  that  the  best  lens  you 
can  employ  for  ordinary  jnirposes  is  Oberhaeuser’s  No.  7, 
wliich  corresponds  to  what  is  called  in  England  the  cpiar- 
ter  of  an  inch.  For  low  powers  you  may  have  Oberhaeu- 
ser’s  No.  .3,  or  the  one-inch  lens  of  the  London  opticians. 
For  all  the  wants  of  tlie  medical  man  these  will  be  suffi- 
cient. The  anatomist  may  occasionally  require  a higher 
lens,  as  during  the  examination  of  the  ultimate  fibrilla)  of 
muscle,  when  the  eighth,  twelfth,  or  sixteenth  of  an  inch  of 
the  London  opticians  may  be  ])rocured.  All  these  lenses 
may  he  attached  to  the  model  we  have  recommended  by 
means  of  a brass  screw  made  on  purjiose. 

2.  Thf  Eye-piece. — Tliis  is  that  portion  of  the  optical 
apparatus  which  is  placed  at  the  upper  end  of  the  tube  or 
body,  and  is  near  the  eye  of  the  observer.  While  the  objec- 
tive magnifies  the  object  itself,  the  eye-piece  only  magnifies 
the  image  transmitted  from  below.  Hence,  as  a soimce  of 
magnifj’ing  ])ower,  it  is  inferior  to  the  lens  ; and  when  this 
possesses  any  defects,  these  are  enlarged  by  the  eye-piece. 
Two  eye-pieces  are  all  that  is  necessary  with  the  model  I 
have  recommended,  and  tliose  of  Oberhaeuser,  called  Nos.  3 
and  4,  are  the  mo.st  useful  for  the  medical  man. 

3.  ^fe.thods  of  Illumination. — Tliere  are  few  things  of 
more  importance  to  the  practical  histologist  than  the  mode 
of  illumination.  This  is  accomplished — 1st,  By  trans- 
mitted light  ; 2d,  By  reflected  light ; and  3d,  By  achro- 
matic light. 

Transmitted  light  is  obtained  by  means  of  a mirror. 
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placed  iMilow  the  object,  which,  to  be  seen,  must  therefore 
be  tnuispareiit.  In  large  ndcruscopes  the  mirrors  are  pro- 
videil  with  universal  joints,  so  that  they  may  easily  l»e 
turiRsl  in  any  direction.  Below  the  stage  every  microscojie 
shouM  j)08.sess  a diajiliragm  jtierceil  with  variou.dy  sized 
holes,  whereby  the  amount  of  light  fumi.shed  by  the  mirror 
may  be  moderated.  In  Oberhaeii."<er  and  Niuhet’s  instru- 
ments the  smalle.st  ajH-rture  should  be  einjdoywl  for  the 
higher  objective.  It  is  also  useful  in  the  examination  of 
nuiny  objects  that  the  light  should  be  directed  uj>on  them 
sideways  ; this  may  la*  done  by  the  diajiliragm  or  by  the 
mirror,  and,  in  the  small  model  formerly  ligunal,  is  uilmir- 
ably  attainisl  by  simjily  turning  the  whole  microscoja.  Tlie 
last  liglit  for  microscojiic  jiurjioia-.s  is  tliat  obtained  by 
aitching  tlie  rays  which  are  reflected  from  a white  clomL 
Tlie  conjoined  use  of  the  mirror  ami  diajihrugm  can  only  be 
learned  from  actual  exjarieiice. 

Hetlected  light  is  einjiloyed  in  the  examination  of  ojunjiie 
olijects,  and  the  leimes  of  low  jsiwer,  manufactured  liy  the 
jirincijial  London  ojiticians,  enable  us  to  do  so  without 
assistance.  Occa-ionally,  however,  the  light  of  the  siui  is 
usc-ful  ; and  when  this  cannot  Im  obtaiiusl,  the  rays  of  a 
lamji  or  gas  light,  concentnited  by  a bull's-eye  lens,  may 
be  emjiloyed.  Hence  everj'  microscojie  should  be  jKis.sesse<l 
of  such  a lens,  ami  it  is  most  convenient  to  have  it  attm  heil 
to  the  Ixxly  of  the  im<trument  by  a movable  ring,  and  stem 
with  two  joints,  as  in  the  imslel  ligunsi,  ji.  93. 

Achromatic  light  is  only  sc-rviceable  in  the  examination 
of  very  delicate  objects,  with  high  jiowers.  Tlie  ajijmmtus 
necessarv’  for  obtaining  it  is  occasionally  useful  in  iiso  r- 
taiuing  the  ultimate  structure  of  mu.scle,  or  the  nature  of 
the  markings  on  minute  scales  or  fossils,  but  is  useless 
for  the  jinrjiosi's  of  the  meilical  man.  In  the  same  way 
1 know  ol  no  benefit  to  be  obtained  by  a jiolarising  aj>- 
jiaiatus. 

In  addition  to  the  mechanical  and  ojitical  jiarts  consti- 
tuting the  micruscojie  it.self,  the  liox  which  contains  it 
should  jKissess  a convenient  jilace  for  holding  a few  slijis  of 


102 


USE  OF  THE  MICROSCOPE. 


gla.ss,  a pair  of  small  forceps,  a knife,  and  two  needles  firmly 
set  in  handles.  A micrometer  to  measure  objects  with  is 
also  essential  to  those  who  are  making  observ’ations  with  a 
view  to  their  exact  descrij)tion.  No  other  accessories  are 
necessary. 

An  excellent  microscope  of  the  model  previously  figured, 
by  Oberhaeuser  (Fig.  33),  wdth  two  objectives  (Nos.  3 and 
7),  two  eye-pieces  (Nos  3 and  4),  a neat  box  with  all  the 
accessories  necessary  (with  the  exception  of  a micrometer, 
which  had  better  be  English)  may  be  obtained  in  Paris  for 
the  sum  of  about  150  francs  (£6),  and  will  cost  in  Edin- 
burgh, after  ])ayment  of  carriage,  about  seven  pounds. 
Nachet’s  instruments  are  cheaper.  Either  of  them,  for  all 
the  ])uri)oses  of  the  medical  man,  is  amply  suiticient. 

Test-Objects. — Tlie  defining  power  of  a microscope  is 
generally  tested  by  examining  with  it  a transj)arent  object, 
having  cei-hiin  fine  markings,  which  can  only  be  rendered 
•clearly  visible  when  the  glasses  are  good.  In  all  such  cases, 
it  is  of  course  necessary  to  be  familiar  with  the  structure 
of  the  test-object  in  the  first  instance.  If  you  are  not  con- 
fident on  this  point,  it  is  better  to  trust  to  the  judgment 
of  a friend,  whose  knowledge  of  histology  is  ascertained,  or 
place  your  de])endence  entirely  on  a respectable  optician. 
One  of  the  best  test  objects  for  a cpiarter  of  an  inch  lens  is 
a drop  of  saliva  from  the  mouth.  For,  if  the  microscope 
shews  with  clearness  the  epithelial  scales,  the  structure  of 
the  salivary  globules,  their  nuclei,  and  contained  molecules, 
you  may  be  satisfied  that  the  instrument  will  exhibit  all 
the  facts  with  which,  as  medical  men,  you  have  to  do. — 
(See  Fig.  38.) 


^Iexscration  and  Demonstration. 

Having,  then,  obtained  a good  instrument,  and  tested 
its  qualities  in  the  manner  described,  you  should  next 
determine  the  number  of  diameters  linear  the  various  com- 
binations of  glasses  magnify.  Tliis  you  may  do  for  your- 
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self  wnth  the  aid  of  a micrometer,  a pair  of  comixisses,  and 
a meiusure. 

A micrometer  is  a piece  of  ghvi.s  on  which  lines  iire  ruled 
at  the  distance  of  l-10()th  or  1-lOOOth  of  an  inch.  This 
must  Ik.‘  placed  under  the  iiistmment,  when  the  lines  atid 
the  distances  between  them  will  of  course  be  maj;nitied  by 
the  combination  of  glasses  employed,  like  any  other  objc*ct 
Taking  a piiir  of  comixtsses  in  one  hand,  we  seitarate  the 
p<jints,  and  jdace  them  on  the  stage  (always  on  a level  with 
the  micnuneter  magnified).  Now,  looking  through  the 
in-strument  with  one  eye,  we  reganl  the  points  of  the  com- 
passes with  the  other,  and  mark  off  by  the  naktsl  sight,  say 
the  1-1  noth  of  an  inch,  as  nuignifie<l  by  the  instrument. 
Though  dilficult  at  fiistt,  a little  pr.ictice  eiuildes  us  to  do 
this  with  the  greatest  accuracy.  Tlie  result  is,  that  if  the 
distance  nuignitied  and  so  markeil  olf  (l-l(H»lh  of  an  inch) 
is  erpial  to  three  inches,  the  instrument  magnihes  300  times 
linear  ; if  two  inches,  200  times  ; and  so  on. 

To  measure  the  size  of  objects,  they  may  lie  phiced  di- 
rectly on  the  micrometer  ; but  as  this 
is  at  all  times  inconvenient,  whilst 
the  object  and  micnjineter,  from 
their  not  being  in  the  same  plane, 
cannot,  under  high  jniwers,  both  be 
brought  into  focus  at  once,  it  is 
better  to  use  an  eye-micronu-ter. 

Many  ingenious  inventions  of  this 
kind  are  to  be  pmcunsl.  The  most 
simple  is  a niled  micrometer  jdaceil 
in  the  focus  of  the  ui<i»er  glass  of 
the  eye-j'iece.  With  this  we  observe 
how  many  divisions  ot  the  eye- 
micnuneter  corres|M>nd  with  one  of 
those  imignified  by  the  microscoja-, 
always  making  our  observation  in 
tlie  centre  of  the  fiehl,  where  the 
aberration  of  sphericity  is  leiust. 

On  tlie  latter  being  removed  and 
replaced  by  an  object,  it  becomes  a matter  of  mere 


FiK  S" 


S]!*'  •»  f.inal  to  1-10001  ti 

(if  an  ini'll  iiiaKnifleii  i 'O 
(liaiiii*lcrs  linear. 

! 


Five  ni1e<l  in  an 

eye  - micnnneter,  rom*- 
BiM»n<linK  t<>  one  of  thone 
ai*t*ve,  ami  eonaequently 
etfual  the  I &U0Uth  uf 
an  inch. 


104 


OSE  OF  THE  MICROSCOPE. 


culation  to  determine  its  size.  Tlius,  supposing  each  of 
tlie  uii])er  spaces  in  Fig.  37  to  represent  tlie  l-lOOOth  of 
an  inch  magnified  250  diameters  linear,  and  five  of  the 
lower  sjiaces,  as  seen  in  an  eye-micrometer,  to  correspond 
with  one  of  these — it  follows  that  eacli  of  these  latter 
must  mea.sure  l-5n()0th  of  an  inch.  Oberhaeuser  has 
made  beautifidly  ruled  eye-micrometers,  for  the  model 
recommended,  wliich  those  who  wish  to  make  measure- 
ments would  do  well  to  procure. 

If  it  be  not  in  your  power  to  estimate  the  magnifying 
power  for  yourself,  the  ojitician  will  give  you  a table, 
setting  forth  the  various  degrees  of  enlargement  possessed 
by  the  lenses,  and  different  eye-jiieces,  with  the  tube  up  or 
down.  Tliis  table  should  always  be  referred  to  during  the 
description  of  objects,  and  the  amount  of  magnifying  power 
invariably  stated. 

The  art  of  demonstrating  under  the  microscope  is  only 
to  be  acijuired  by  long  practice,  and,  like  everything  re- 
([uiring  j)ractical  skill,  cannot  be  learned  from  books  or 
systematic  lectures.  I can  only,  therefore,  give  you  very 
general  directions  on  this  head. 

All  that  is  necessary  in  examining  fluid  substances,  is 
to  ])lace  a drop  in  the  centre  of  a slip  of  glass,  and  letting 
a smaller  and  thinner  piece  of  glass  fall  gently  upon  it,  so 
as  to  exclude  air  bubbles,  jdace  it  upon  the  stage  under 
the  objective.  In  this  way  tlie  fluid  substance  will  be  dif- 
fused eijually  over  a Hat  surface,  and  evaporation  prevented, 
which  would  dim  the  objective.  The  illumination  must 
now  be  carefully  arranged,  and  the  focus  obtained,  first  by 
means  of  the  coarse,  and  then  by  means  of  the  fine,  adjust* 
ment.  It  will  save  much  time,  in  examining  structures,  to 
eni])loy  always,  at  one  sitting,  the  same  slijis  of  glass,  as  it 
is  easier  to  clean  these  with  a towel,  after  dipping  them  in 
water,  than  to  be  perpetually  shifting  the  coarse  adjust- 
ment. 

Tlie  action  of  water,  ascetic  acid,  and  of  other  re-agents, 
on  the  particles  contained  in  a fluid,  may  be  observed  by 
mixing  with  it  a drop  of  the  re-agent  before  covering  with 
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the  upper  gla.ss  ; or  if  this  be  already  done,  the  drop  of 
re-agent  may  be  placed  at  the  edge  of  the  ui)per  gla.s.s 
when  it  will  be  diffused  through  the  fluid  under  exiunina- 
tiou  by  imbibition. 

Tlie  mode  of  demonstrating  solul  substances  will  vary 
according  as  they  are  soft  or  hard,  cellular  or  fibrous,  etc. 
etc.  The  structure  of  a soft  tissue,  such  as  the  kidney, 
skin,  cartilage,  etc.,  is  detennintnl  by  making  very  minute, 
thm,  and  tninsjwreiit  slices  of  it  in  variou-s  directions,  by 
means  of  a sharp  knife  or  mzor.  These  sections  should  1h' 
laid  ujK)U  a slip  of  glas.-j,  then  covered  over,  and  slightly 
pre.sse<l  flat,  by  means  of  an  uj>|>er  one.  The  adtlition  of  a 
drop  of  water  renders  the  jwrts  more  clear,  and  facilitate.< 
the  examination,  although  it  should  never  la-  foi).;otten  that 
most  cell-structures  are  thendiy  enlargi'd  or  altered  in 
shajH'  from  endosmosi.s.  Acid  and  other  re-agents  may  la* 
applie<l  in  like  manner.  Tlie  double-bladtsl  knife  of 
Valentin  will  enable  you  to  obtain  large,  thin,  and  tapiable 
sections  of  such  tissues,  and  la-nnit  you  to  sea*  the  manner 
in  which  the  various  elements  they  contain  are  arranged 
with  reganl  to  each  other.  Harder  tissues*,  .such  as  wo»k1, 
lioni,  induruUal  cuticle,  etc.,  may  be  examimsl  by  small 
thin  sections,  made  in  the  same  way.  Ver\’  denst*  ti.s.sues, 
such  as  la>ne,  Ua-th,  shell,  etc.,  napiire  t*)  la*  cut  into  thin 
BO’tions,  and  afterwards  gn>und  down  to  the  necessarx' 
thinness.  l*i-ej>arations  of  this  kind  are  now  manufa<  ture<l 
on  a large  scale,  and  may  la*  obtaine<l  at  a trifling  cost. 
A wllular  j«irench\nnatous  stnictim*,  such  as  tin*  liver, 
may  la*  e.xamine«l  by  cnishing  a minute  jiortioii  Ix-tween 
two  glassi's.  If  it  1h*  membranous,  as  the  cuticle  of  jdants, 
epithelial  layers,  etc.,  the  membrane  should  la*  carefully 
hiid  flat  uiHiii  the  lower  ghuss,  and  cover»*tl  with  an  upja*r 
one,  A libnjus  stnictim*,  such  as  the  an*olar,  ela.stic, 
muscular,  lunl  nenanis  ti.ssues,  must  be  8i*jMirate<l  by  mean.s 
of  needles,  and  then  sjireiul  out  into  a thin  hiyer  la*fore 
examination,  with  or  without  water,  etc. 

The  conunencing  obsen’er  should  not  la*  discourage<l 
by  the  difliculties  he  will  have  to  encounter  in  diss«*cting 
and  displaying  many  tissues.  He  must  remember  that  the 
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figures  he  sees  published  in  books  are  generally  either  for- 
tunate or  very  carefully  prepared  specimens.  Practice  will 
soon  enable  him  to  obtain  the  necessary  dexterity,  and  to 
convince  himself  of  the  importance  of  this  mode  of  inrpiiry. 
He  should  early  learn  to  draw  tlie  various  objects  he  sees, 
before  and  after  the  action  of  re-agents,  not  only  because 
such  copies  constitute  the  best  notes  he  can  keep,  but  be- 
cause drawing  necessitates  a more  ctireful  and  accurate 
examination  of  the  objects  themselves.  A note-book  and  a 
pencil  for  the  purjxjse  should  be  the  invariable  accompani- 
ments of  every  microscope. 

How  TO  OnSERVE  WITH  A MICROSCOPE. 

Tlie  art  of  ol)servation  is  at  all  times  difficult,  but  is 
especially  so  with  a microscope,  wliich  jiresents  us  with 
forms  and  structures  concerning  which  we  had  no  previous 
idea.  Rigid  and  exact  observ'ation,  therefore,  shoidd  be 
methodically  cultivated  from  the  first,  in  order  to  avoid 
those  errors  into  which  the  tyro,  when  using  a microscope, 
is  particularly  liable  to  fall.  Tims,  you  shoidd  carefully 
examine  the  jdiysicul  properties  of  the  particles  and  ulti- 
mate structures  you  may  see,  and  not  hastily  conclude 
that  you  have  under  observation  so-called  jms,  tubercle, 
or  cancer-coqniscles,  because  they  were  obtained  from 
wliat  was,  a jtriori,  believed  to  be  jnis,  tidiercle,  or  cancer. 
Nothing  has  l)een  more  clearly  demonstrated  by  the  pro- 
gress of  histology,  than  tlie  fact,  that  the  naked  sight  has 
confoimded  difl’ereut  structures  together,  from  a similarity 
of  external  appearance,  and  that  the  greatest  caution  is 
required  at  all  times,  but  esjiecially  by  learners,  in  forming 
opinions  as  to  the  nature  of  dill'erent  tissues. 

The  physical  characters  which  distinguish  microscopic 
objects  consist  of — 1st,  Shape  ; 2d,  Colour  ; 3d,  Edge  or 
border;  4th,  Size  ; 5th,  Transjiarency  ; Gth,  Surface  ; 7th, 
Contents  ; and  8th,  Eliecls  of  re-agents.  The.se  we  may 
notice  in  succession. 

1.  Shape. — Accurate  observation  of  the  shape  of  bodies 
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IS  ven-  necpssan-,  as  many  of  tliese  are  distingui.shed  by 
this  j.liysical  jiroperty.  Tims  the  hmuau  blood  globules, 
|m*senting  a biconcave  circular  disk,  are  in  this  res])ect 
difiereut  from  the  oval  corjmscles  of  the  canielida},  of 
urds,  reptiles,  and  fishes.  The  distinction  between  cir- 
ailar  and  globular  is  very  necessary  to  be  attemleil  to. 
Human  blood  coq.u.scles  are  circular  an.l  flat,  but  they 
become  globular  on  the  ablition  of  water,  ilinute  stric- 
tures seen  under  the  microscoi>e  may  also  Ik*  likened  to  the 
sha])e  r.l  w-ell-known  objects,  such  as  that  of  a jcar 
balloon,  kidney,  heart,  etc.  etc. 

2.  Tile  colour  of  structure.s  varies  greatlv.  and 

olten  (hirers,  under  the  microscope,  from  what  was  pn*- 
Auously  conceived  reganling  them.  Tims  the  coloured  w.r- 
piscles  of  the  bhsxl,  though  commonly  called  red  are 
m jsunt  of  fact  yellow.  Many  objects'  pn*seut  different 
coloun<  according  to  the  mode  of  illumination— that  is  as 
t le  light  IS  reflected  from,  or  transmitted  through  their 
suhstance,  os  m the  case  of  certain  sades  of  insects, "feathers 
of  unis,  etc.  Colour  is  often  imHlucc-d,  m.slified,  or  lost, 

)V  n‘-agents,  as  when  irHline  comes  in  conhet  with  starch 
cor,.usc  es  when  nitric  acid  is  added  to  the  granules  of 
chlon.phyle,  or  chlorine  water  affects  the  pigment  cells  of 
the  chonud,  and  so  on. 

3.  E,hjt  or  /Wer.-The  edge  or  Ix.nler  mav  presc-nt 
lieuihanties  which  aiv  worthy  of  notice,  llms  it  mav  be 
dark  and  abrupt  on  the  field  of  the  micr.sx-o,H.,  or  so  fine 
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scrud  for  the  n.ost  part,  that  these  minute  structures  vary 

> • ->  tl'at  when  their  nuMiun.  size  cannot  Ic 

cUnuincsl,  the  variations  m size  from  the  smaller  to  the 
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larger  phoiilcl  be  stated.  Human  blood-globules  in  a state 
of  lieallb  have  a pretty  general  medium  size,  and  these 
may  consequently  be  taken  as  a standard  wtli  advantage, 
and  bodies  may  be  ilescribed  as  being  two,  three,  or  more 
times  larger  than  this  structure. 

5.  Transparency. — Tliis  physical  property  varies  greatly 
in  the  ultimate  elements  of  numerous  textures.  Some  cor- 
j)uscles  are  ([uite  diaphanous,  others  are  more  or  less  opaque. 
The  opacity  may  depend  upon  corrugation  or  irregulari- 
ties on  the  external  siu-face,  or  upon  contents  of  different 
kinds.  Some  bodies  are  so  opaque  as  to  prevent  the 
transmission  of  the  rays  of  light,  when  they  look  black  by 
transmitted  light,  although  they  be  white,  seen  by  reflected 
light.  Others,  such  as  fatty  jiarticles  and  oil  globules, 
refract  the  nxys  of  light  strongly,  and  present  a i)ecidiar 
luminous  apj)earance. 

6.  Surface. — Many  textures,  especially  laminated  ones, 
])resent  a different  structure  on  the  surface  from  that  which 
exists  below.  If,  then,  in  the  demonstration,  these  have 
not  been  se])arated,  the  focal  ])oint  must  be  changed  by 
means  of  the  fine  adjustment,  in  this  way  the  caiullaries 
in  the  web  of  the  li-og’s  foot  may  be  seen  to  be  covered 
with  an  ejiidennic  layer,  and  the  cuticle  of  certain  mmute 
fungi  or  infusoria  to  possess  j)eculiar  markings.  Not  un- 
freqiiently  the  fracture  of  such  structures  enables  us,  on 
e.\umining  the  broken  edge,  to  distingui.sh  the  difference  in 
stnicture  between  the  surface  and  the  deeper  layers  of  the 
tissue  under  examination. 

7.  Contents. — The  contents  of  those  structures,  which 
consist  of  envelopes,  as  cells,  or  of  various  kinds  of  tubes, 
are  verj'  imjiortaut.  These  may  consist  of  included  cells 
or  nuclei,  granules  of  different  kinds,  pigment  matter,  or 
ciystaLs.  Occasionally  their  contents  present  definite  mov- 
ing cuiTents,  as  in  the  cells  of  some  vegetables,  or  tremb- 
luig  rotatory  molecular  movements,  as  in  the  ordinary 
globules  of  saliva  in  the  mouth. 
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8.  of  li^-arfents. — These  are  most  important  in 

uetennining  tlie  structure  and  chemiail  composition  of 
numerous  tissues.  Indeed,  in  the  same  manner  that  the 
anatomist  with  his  knife  separates  tlie  various  layers  of  a 
texture  he  is  examining,  so  the  histologist,  by  the  use  of 
re-agenLs,  determines  the  exact  nature  and  composition  of 
the  minute  bodies  that  fall  under  his  inspection.  Thus 
icai^  generally  causes  cell  fonimtions  to  swell  out  from' 
endosmosis  ; whilst  syrup,  gum-water,  and  concentrate.1 
saline  solutions,  cause  them  to  colapse  from  exosmosLs. 
Acetic  acid  possesses  the  valuable  pntjierty  of  dissolving 
coagnlated  albumen,  and,  in  consequence,  renders  the 
whole  class  of  albuminous  tissues  more  transj»an.‘nt.  Thus 
It  ojierates  on  cell  walls,  causing  them  either  to  dksdve  or 
Income  so  thin  as  to  disjilay  their  contents  more  clearlv 
^Aher,  on  the  other  han.l,  ami  the  alloilies,  opc.rate  on  tlie' 
fatty  compounds,  causing  their  solution  and  dis.ipiH-arance. 
Hie  dissolve  most  of  the  mineral  constituents 

that  are  met  with,  so  that  in  this  way  we  am  enablcHl  to 
tell  with  tolerable  certainty,  at  all  events,  the  grxmi)  of 
chemiad  conqHnmds  to  which  any  jiarticular  structure  mav 


In  the  classes  of  Practical  Histology,',  which  I have  now 
given  continuously  every  summer  in  this  city  since  the 
year  1841,  the  necessity  of  learning  the  subject,  microscoiie 
in  hand,  under  the  eye  of  a teiuher,  has  been  sullicientlv 
demonstrated.  I cannot  too  earnestly  n-comineml  the 
clinical  student,  before  leaving  the  schcsds,  to  avail  him- 
self of  such  instruction,  as  the  vast  imjH.rtance  of  emidov- 
ing  this  instniinent  in  the  detection  of  disease  is  dailv 
becoming  more  evident. 
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LECTURE  VI. 

PJilXCIPAL  APPLICATIONS  OF  THE  MICROSCOPE 
TO  DIAGNOSIS. 

A PERFECT  application  of  the  microscope,  for  the  puriioses 
of  diagnosis,  can  only  be  arrived  at  by  obtaining,  in  the 
first  instiince,  a complete  knowledge  of  the  tissues  of  plants 
and  animals,  both  in  their  healthy  and  diseased  combtions. 
Tlie  mediad  practitioner  may  be  called  ui)on  to  distin- 
guish, not  only  the  various  structures  which  enter  into 
everj-  sjMJcies  of  food,  ever}"  kind  of  animal  texture  and  fluid, 
and  every  form  of  morbid  product,  but  he  will  frequently 
have  to  judge  f)f  these  when  more  or  less  disintegrated, 
changed,  or  otherwise  affected  by  the  processes  of  mastica- 
tion, digestion,  exjiectoration,  ulceration,  putrefaction,  ma- 
ceration, etc.  etc.  In  this  place,  however,  I propose  merely 
c-alliug  your  attention  to  those  points  which  are  more 
likely  to  fall  under  your  notice  at  the  bedside.  No  doubt, 
the  jwactical  applications  of  the  microscope  are  daily 
extending,  and  whilst  there  are  many  points  which  may 
be  said  to  be  scarcely  investigated,  those  which  have  l>een 
most  so  require  to  be  further  studied.  At  the  same  time, 
a careful  and  ])ersevering  examination  of  the  moiqjhologi- 
cal  elements  found  in  the  various  excreta  of  the  body,  as 
modified  by  different  disea.ses,  or  by  constitution  and  diet, 
cannot  but  prove  of  great  importance  in  the  present  state 
of  practical  medicine.  Hence,  besides  shortly  discussing 
what  is  knorni,  I shall  especially  indicate  what  are  those 
subjects  which  may  be  elucidated  by  such  of  you  whose 
jirevious  histological  obsen'ations  qualify  them  for  the 
tiusk. 
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Saliva. 

T1k‘  muliest  way  of  t-xtuiiining  the  saliva  is  to  col- 
lect a ilxop  *)f  that  tluiil  at  the  e.vtreuiity  of  the  tonjpie, 
and  let  it  fall  on  the  centre  of  a slip  of  gla-ss.  It  should 
be  allowed  to  remain  quiescent  for  a minute  or  so,  imtil 
most  of  the  hubbies  of  air  have  collected  in  a mass  on  the 
surface.  This  should  then  be  gently  scrajKid  (»lf  or  placed 
aside  with  a needle,  and  the  subjacent  Huid  covered  ndth  a 
thin  ghuw.  There  will  now  l>e  ol>served,  with  a magnifying 
jsiwer  of  2r)0  diameters  linear — 1st,  the  salivarj'  corjius- 
cle.s  ; 2d,  Eiiithelhd  i»ades  of  the  mouth  ; 3d,  Molecides  and 
granules. 

1.  The  mUenry  corjniscle*  are  colourle.s.s  sjiherical 
iKHlies,  with  smooth  margins,  varying  in  size  from  the 
l-3(K>0th  to  the  1-I5n0th  of  an  inch  in  tluuneter.  Tliey 
contain  a round  nucleus,  varying  in  size,  but  genenilly 
occupying  a thinl  of  the  cell  ; and  between  this  nucleus 
anil  the  cell-wall  are  numerous  molecules  and  gmmdes, 
tvhich  communicate  to  the  entire  corjmscle  a tinely  mole- 
cular asi>ect.  Tlie  addition  of  water  cau.ses  these  IkhUc-s  to 
swell  out  and  enlarge  from  eiidosmosis  ; while  acetic  acid 


somewhat  diswilves  the  cell-wall,  and  it  iK^comes  more 
transjiarent  ; while  the  nucleus  api>eara  more  distinct  as  a 
single,  double,  or  tripartite  Innly.  Both  water  and  acetic 
acid  also  pnsluce  ciwigulation  of  the  albuminoiLs  matter 
containetl  in  the  fluid  of  the  saliva,  which  presents  to  the 
naked  eye  a white  fdm,  and  assumes  under  the  microscojKJ 

Fill.  88.  Sdllrary  coqmnelM,  r|ilth«Ual  acalea,  with  meleculea  and 
KTanules,  as  seen  In  a druji  of  saliva.  2M)  <lia« 
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the  fonii  of  molecular  fibre.?,  in  ■which  the  corpuscles  and 
epithelial  scales  become  entangled. 

2.  The  E}>ithelial  scales  found  in  the  saliva  are  derived 
from  the  mouth,  and  consist  of  Hat  plates,  variously  sTiaped, 
but  generally  presenting  an  oblong  or  squarish  form,  more 
or  less  curled  up  at  the  sides.  Not  unfre([uently  these  have 
five  or  six  sides,  and  are  assembled  together  in  groups,  with 
their  edges  adherent.  In  size  they  vary  from  the  l-800th  to 
the  l-500th  of  an  inch  in  length.  Embedded  in  their  sub- 
stance is  a round  or  oval  nucleus,  together  with  numerous 
molecules  and  granules.  Water  produces  no  change  in 
these  bodies  but  acetic  acid  renders  the  scale  more  trans- 
parent, and  causes  the  nucleus  to  appear  more  distinct, 
■inth  a darker  edge. 

3.  Associated  with  the  salivary  corj)uscles  and  epithelial 
scales  are  several  molecules  and  (jranules,  wliich  vary  in 
number  in  different  people,  and  at  vaiious  times  of  the  day. 

There  may  also  be  occasionally  found  in  the  saliva  vari- 


Fig.  39.  Fig.  40. 


ous  foreign  substances  derived  from  the  food, — such  as 
granular  debris  of  different  kinds,  starch  globules  or  vege- 
table cells,  mascular  fasciculi,  portions  of  areolar  tissue, 
tendon,  or  spiral  filaments,  etc. — derived  from  pieces  of  tex- 
ture which  have  adhered  to  the  teeth  during  mastication. 

The  saliva  may  present  various  alterations,  dependent  on 

Fig.  39.  Minute  confervoiil  lllaments  springing  from  an  altered  epithelial 
scale,  serapedfrom  the  surface  of  a cancroid  ulcer  of  tlie  tongue  (Lepioiiirix 
buccalis). 

Fig.  40.  Confervoid  filaments  and  spomles,  in  the  exudation  on  the 
mouth  and  gums,  constituting  Muguet  in  infants.  250  diam. 
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ilisea.<0  of  the  niucous  meiuhraiie  of  the  mouth  and  tonj,nie. 
Tliis,  when  ulcerated,  causes 
an  increase  in  the  molecular 
and  gnmular  matter,  ilauy 
of  the  epitlielial  ecale.s  also 
lose  their  transparent  charac- 
U‘r  and  become  o[Mi<iue,  Irom 
an  au^mentiition  of  granular 
matter  in  tlieir  substance. 

Not  unfre<juently,  ninler  such 
circumsbuices,  they  give  rise 
to  confervoid  growths,  which 
mainly  sjning  up  in  the  tle- 
bris  collected  in  tlie  mouth, 
either  o n the  surface  of  ulcers, 
in  the  sonles  wliich  collect 
on  tlie  teeth,  gums,  and  tongue  of  individuals  labouring 


Fi(?  42. 

Fill.  41.  FrinKf-likt'  e]>itlielluni,  fnuii  mirfaoe  of  *n  ulcer  on  the  ton^nie. 
Fin  42. . Coiii  eutric  lamiiiir  of  epithelial  scales,  with  epithelial  cells  ainl 
frafeTueuts  of  muscular  fasciculi,  from  a cancroid  ulcer  of  the  tongue.  ilO  <li. 
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under  fever,  or  even  in  the  inspissated  rancns  of  persons  who 
sleep  for  a considerable  time  with  the  mouth  ojien  (Fig.  39). 
In  infants,  the  tongue  and  cavity  of  the  month  are  not 
unfrequently  covered  with  a yellowish  fiocculent  matter, 
constituting  the  disease  named  mvguet  by  the  French,  in 
which  sporides  and  confervoid  filaments,  in  a high  state 
of  development,  may  be  detected  in  considerable  numbers 
(Fig.  40).  ^ 

In  epithelial  cancroid  of  the  tongue,  the  epithelial 
scales  exhibit  a great  tendency  to  split  up  and  fonn  fibres, 
and  may  frequently  be  found  on  the  sui-face  of  the  ulcer 
presenting  the  form  figured  (Fig.  41). 

Occasionally  they  exhibit  a tendency  to  form  concentric 
circles  or  cell  nests,  as  they  have  been  called,  an  appearance 
very  common  in  the  substance  of  the  morbid  growth,  but 
also  occasionally  seen  in  the  nodides  which  are  from  time 
to  time  separated  and  found  in  the  saliva  (Fig.  42.) 

An  histological  examination  of  the  saliva,  of  the  fur 
and  load  of  the  tongue,  in  the  great  majority  of  diseases,  is 
still  a disideratum. 


Milk. 

On  examining  a drop  of  milk*  we  observe  a number 
of  bodies  rolling  in  a clear  fluid.  Tliese  bodies,  in  healthy 
milk,  are  perfectly  s])herical,  with  dark  mai-gins,  smooth 
and  abrupt  on  the  field  of  the  microscope,  vdth  a clear  trans- 
parent centre,  which  strongly  refracts  light.  In  size  they 
vary  from  a point  scarcely  measiu'able,  up  to,  in  different 
specimens,  the  1 -4000th  or  1 -3000th  of  an  inch  in  diameter. 
In  excess  of  ether  they  are  dissolved  or  disappear  ; but  if 
this  re-agent  be  in  small  (quantity,  exosmosis  takes  place, 
and  the  field  of  the  microscope  is  covered  with  loose  globules 
of  oil  of  various  forms.  Water  causes  the  milk  globules  to 
swell  out,  but  very  slightly.  Acetic  acid  coagulates  the 
caseous  fluid  in  which  they  6^vim,  and  causes  the  globules  to 
be  aggregated  together  in  masses.  Several  of  the  globules 

* Tlie  mode  of  examining  all  fluids  is  the  same,  and  is  described  p.  104  : 
it  need  not  be  repeated. 
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iilso  fxhiliit,  muler  the  action  of  this  re-agent,  a certain 
fhiccidity,  ami  readily  run  into  one  another  under  pres- 
sure. 

'fliese  globules  consist  of  an  alhiiininous  delicate  enve- 
li.])e,  enclosing  a drop  of  oil  or  butter.  Tlie  nieinbnuie 
keei>s  them  separate,  so  long  a.s  it  is  intact  ; but,  dissolved 
by  means  of  acetic  acid,  or  niiitured  by  heat  or  mechanical 
violenci'  (a.s  in  the  churn),  the  butter  is  rea<lily  sepiinited 
and  collected.  Cn-am  is  comixjsed  of  the  larger  ot  these 
globules,  which,  owing  to  their  light  sp«‘citic  gra\dty,  th-at 
on  the  surface  of  milk  when  allowe<l  to  rei>ose. 

The  richness  of  milk  is  determined  by  the  (piantity  ot 
these  globule.s.  An  examin  ition  of  cow’.s  anti  human  milk 
will  at  once  shew  that  the  foniier  conUiins  a larger  nundter 
than  the  latter.  In  all  ellbrts,  however,  to  determine  the 
relative  value  of  milk  by  micrtscopic  examination,  givat 
care  must  be  taken  that  the  drop  of  fluid  examined  .should 
be  of  tlie  .sjime  bulk,  that  the  .same  ujUK-r  ghtss  should  K- 
u.setl  in  every  co.se,  ami  that  it  sliould  Ite  ajtplitsl  ami  ]>res.se<l 
ilown  with  the  Kime  force.  It  is  veiy  dithcult  at  all  times 
strictly  to  fulfil  the.se  c<mditions,  for  not  only  is  great  skill 
in  manipulation  reipiired,  but  an  intimate  acipiaintance 
with  the  apjwarance  of  milk  as  seen  under  the  microscojK*, 
is  neces-sary  before  any  coufiileiice  can  be  placed  in  thi.s 
nuMle  of  testing  the  ijuality  of  different  sja-cimeiis  of  the 
fluid.  At  tin*  same  time,  the  difference  in  the  amount  of 
oily  wjnstituents  between  the  milk  of  the  cow,  a.ss,  and 
human  female,  may  in  this  way  be  easily  detennineil. 

In  the  same  manner  the  various  adulU-rations  of  milk 
are  at  once  determined.  Water,  of  course,  sejuirutes  the 
globules  more  and  more  fruu  each  other  accorling  to  its 
amount.  Flour  will  exhibit  the  large  starch  corpuscles, 
which  are  changed  blue  by  the  action  of  ifaline.  Chalk 
shews  numerous  irregular  minend  juirticles,  which  are 
soluble  in  tlie  mineral  acids  ; and  broken  dowm  bruin  will 
be  di.stinguishisl  by  large  oil  globules,  mingled  with  fnig- 
ments  of  tine  nerve  tula-s.  Milk,  when  acid,  exhibits  the 
stime  character  that  it  does  under  the  action  of  acetic  acid. 

Healthy  and  fn-sh  milk  is  indicated  by  a certain  uni- 
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lonnity  in  the  size  of  the  globules  ; by  their  perfectly  glo- 
bular form  ; by  their  rolling  freely  over  each  other,  and 
not  collecting  together  in  masses  (Fig.  43).  When  the 
latter  circumstance  occui’s,  it  is  a sign  of  acidity. 

Tlie  milk  first  secreted  after  iiartimtiou  is  called  the 


Fig.  43.  Fig.  44. 


colostrum.  It  is  yellow  in  colour,  and  may  be  seen  under 
the  microscope  to  contain  globules  more  variable  in  size, 
mingled  with  a greater  or  less  number  of  granular  bodies 
(Fig.  44).  These  latter  ought  to  di.sappear  in  the  human 
female  on  the  fifth  or  si.\th  day  after  parturition,  but 
occasionally  they  remain,  when  the  milk  must  be  con- 
sidered as  unhealthy.  In  some  cases  I have  seen  them 
abundant  so  late  as  sue  weeks  after  the  birth  of  the 
infant. 

On  some  occasions,  milk  may  be  mixed  with  pus  and 
blood,  which  are  readily  detected  by  the  characters  dis- 
tinctive of  each.  Dr.  Peddie  has  iioiiited  out  that  milk  can 
be  squeezed  from  the  mamma  during  the  early  mouths  of 
jiregnancy.  Under  such  circumstances,  it  constitutes  a 
most  important  sign  of  the  pregnant  state,  esjiecially  of  a 
first  pregnancy  ; for  although  the  secretion  at  this  time  has 
seldom  the  external  api>earance  of  milk,  but  is  serous- 
looking,  and  often  very  viscid  and  syrupy,  still,  if  examined 
with  the  microscope,  the  characteristic  milk  globules  will 
at  once  appear.  See  his  valuable  paper,  “ Monthly  Jour- 
nal of  Medical  Science,”  August  1848. 

Fig.  43.  Globules  of  cow’s  milk. 

Fig.  44  Colostrum  of  tlie  human  female,  containiug  milk  globules  greatly 
varying  in  size,  with  granular  corpuscles.  250  diam. 
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The  Blood. 

On  e.vaminin"  a drop  of  l)lood  drawn  from  the  ex- 
tremity of  tlie  linger  by  i)rickinj,'  it,  there  will  be  seen  a 
multitude  of  yellow,  round,  bi-coucave  discs,  rolling  in  the 


FiK.  4.V  Fij;.  4S. 

field  of  the  mimiscojK*,  which  soon  exhibit  a temlency  to 
turn  ui>ou  their  edge,  and  uiTunge  them.selves  in  rolls,  like 
rouleaux  of  coims.  Tliese  rouleaux,  by  cro-sing  one  another, 
dispose  themsilves  in  a kind  of  net  work,  Is  tweeii  which 
may  be  seen  a few  colourle.s.s  spherical  coqiuscles,  having  a 
molecular  surface,  and  a few  gninnle.s.  Tlie  coloured  bliKsl- 
corjm.scles  vary  in  size  from  the 

an  inch  in  diameter,  their  average  size  l>eing  about  the 
of  an  inch — luconling  to  (iulliver,  ef  an 

inch.  Ow  ing  to  their  bi-concave  form,  they  pr»-sent  a bright 
external  rim  with  a central  shadowed  sjnjt,  or  a bright 
centn-  and  a ilark  edge,  acconling  to  the  focal  {stint  in 
which  they  are  viewe<l  (Fig.  45).  If  the  bhssl  K*  exjtosi-d 
to  the  air  a little  time  befort*  examination,  or  if  it  Is- 
obtained  by  venesection,  the  islges  of  the  corjm.scles  may 
often  Ite  ob.served  to  have  lost  their  snustth  outline,  and  to 
have  bi-come  irregular,  nob  lusl,  serrated,  Is-adetl,  etc.  (Fig. 
4(5).  Isnig  maceration  in  serum,  or  tither  circumstances, 
fretiuently  cau.se  them  to  diminish  in  bulk  half  their  natural 

Ki);.  4V  Hleod-oon'nsclp*,  drawn  from  tlis  extrsniity  of  tlif  flnfrsr.  4>n 
Uie  li'fl  of  the  H^rr  tliey  are  iiuiUte<l,  sonic  tlat  ami  on  some  liavint; 

u dark  and  others  a lijtht  centn-,  acconling  to  the  focal  isiint  in  which  they 
an-  viewed.  On  the  rijtht  of  the  flftnre  several  mils  have  fonneiL  Two 
colourless  corjiuscles  and  a few  irrannles  are  also  %'isitdc. 

Fig.  4d.  Ulood-coriiuscU-s  altered  in  shais>  from  ezusmosis.  diam 


d 
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.size,  and  jiresent  a perfectly  spherical  coloured  body.  Tliese 
ajipearaiices  are  dependent  on  the  i)hysical  cause  of  exos- 
mosis, may  be  seen  in  all  kinds  of  blood,  and  are  in  no  way 
indicative  of  disease.  On  the  addition  of  water,  the  blood 
discs  become  spherical,  and  lose  their  colour.  On  addin" 
sjTUp,  they  become  flaccid  and  irregular.  Strong  acetic 
acid  dissolves  them  rapidly,  and  veiy  weak  acetic  acid  does 
so  slowly,  or  diminishes  their  bulk  by  one  half. 

Tlie  colourle.S8  corpuscles  of  the  blood  are  si)herical  in 
form,  and  vary  in  size  from  the  WW 

inch  in  diameter.  Their  surface  presents  a molecular  (jr 
dotted  aspect,  which  almost  disai)])ears  on  the  addition  of 
water,  when  they  swell  out  by  endosmosis.  Acetic  acid 
renders  the  external  cell-wall  very  transpanmt,  and  brings 
the  nucleus  into  view,  consisting  of  one,  two,  or  three 
round  granules  (Figs.  53,  55,  57). 

The  examination  of  the  blood  by  the  microscope  enables 
us  to  determine  certain  ])athological  conditions  of  that 
fluid,  which,  though  few  in  number,  are  by  no  means  uii- 
im])ortant. 

In  several  diseases,  the  blood  presents  unusual  spissi- 
tiide,  depending  on  excess  of  fibrin.  In  this  condition  the 


Fig.  47.  F'S- 


c<doured  blood-coi'])Uscles  easily  lose  under  ])ressure  their 
rounded  margin,  and  assume  a caudate,  tlask-like,  or  lusi- 
form  shape.  They  do  not  present  their  usual  tendency  to 
accumulate  in  rolls,  but  aggregate  themselves  together  in 

Fig.  47.  Blood-corpuscles  altered  in  fonn,  and  aggregated  together,  in 
tldekened  blood. 

Fig.  48.  Tile  same,  united  together  in  chaplets  by  coagulated  fibrin. 

‘J&O  diam. 
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irregular  masses,  as  represented  Fig.  47.  Occasionally  the 
fibiin  is  precipitated  in  the  form  of  molecular  fibres,  serv- 
ing to  unite  the  changed  corpuscles  in  bead-like  rows,  as 
in  Fig.  48. 

In  certain  internal  hsemoiThages  the  blood-corpuscles 
break  down,  or  become  partially  dis- 
solved, when  the  external  envelope  is  ' 

seen  very  transparent,  the  shadowed  spots 
disappear,  and  there  is  foiuid  in  their 
interior  one  or  more  granules.  The 
liquor  sanguinis  also  contains  an  unusual 
number  of  granules  (Fig.  49).  The  same 
change  is  occasionally  observable  in  ° ' 

the  blood  extravasated  below  the  skin  pig  49 
in  scmwy  or  purjnira  hsemorrhagica. 

In  a woman  who  died  of  cholera.  Dr.  James  M.  Cowan 
observed  a remarkable  alteration  in  the  blood,  which  he 
was  so  good  as  to  shew  me.  It  consisted  in  the  colormed 
coiqmscles  being  paler  than  usual,  and  the  colomdess  ones 
normal,  but  mingled  with  these  were  others  varying  in 
shape  and  size.  They  were  generally  circular,  but  some 
were  oval,  and  a few  caudate.  They  had  a well-defined 


external  smooth  border,  having  one  or  two  bright  refracting 
granules,  generally  situated  in  the  external  membrane,  and 
occasionally  projecting  from  it.  When  seen  edgeways. 

Fig.  49.  Altered  Mood-corpuscles  in  the  fluid  of  an  hsematocele.  250 
(liam. 

Fig.  60.  Appearance  of  Mood  once  observed  in  a case  of  cholera.— 
{After  Covxm.) 

Fig.  51.  Colourless  corpuscles  slightly  increased  in  number. 
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tliey  were  llattened,  and  existed  in  the  proportion  of  one  to 
seven  of  the  coloured  cor])uscles.  Tlieir  long  diameter 
vaiied  from  the  j-Ts\j-0-th  to  the  -^^o-p-th  of  mi  inch,  and 
Uieir  tran.sverse  diameter  from  the  tdVd-^^ 

ot  an  inch  (Fig.  50).  The  addition  of  acetic  acid  caused 
tliem  to  swell  out,  dissolved  their  external  wall,  and 
liberated  the  gi-anules.  Atpia  jmtasscX'  rendered  the  whole 
structure  ])aler,  and  a solution  of  nnuiate  of  soda  rendered 
tliem  more  di.stiuct,  and  of  smaller  size.* 

We  have  seen  that,  in  a healthy  condition,  the  blood 
possesses  veiy  few  colourless  corjmscles,  although  some- 


times they  are  slightly  increased  in  number,  above  the 
nonnal  standard,  as  iii  Fig.  51,  Avhich  may  occur  in  a 
variety  of  drojisical  and  cancerous  alfections.  But  there  is 
a certain  state  of  that  Iluid  I was  the  first  to  describe  in 
1845,  and  have  since  called  “ Leucocythemia,”  or  white- 
cell blood,  in  which  they  are  very  numerous,  generally 
as.sociated  with  enlargement  of  the  .spleen  or  other  IjTii- 
phatic  glands.  The  blood  then  jiresents  the  characters 
represented  in  the  accompanying  figures.  (See  Figs.  52, 
53.) 

Occasionally,  when  increased  in  number,  they  are  of 
smaller  size  than  those  represented.  Fig.  52,  as  in  a ca.se 

■*  See  Dr.  Cowan’s  case. — Monttily  Jouni.il  of  Medical  Science.  March 
1854. 


Fig.  52.  Api>earance  of  a drop  of  Wood,  in  Leucocythemia. 

Fig.  53.  Tlie  same,  after  the  addition  of  acetic  acid.  250  dutin. 


Fig.  52. 


Fig.  53. 
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wbich  entered  the  Infirmary  with  cancer  of  the  thyroid 
body.  (Figs.  54,  55.) 

More  rarely  the  nuclei  of  these  coqjuscles  are  found 


Fife'.  54.  Fig.  56. 

nakeil  in  the  bloo<l,  a.s  in  ca.ses  recorded  by  Virchow  and 
myself.*  (Figs.  56,  57.) 

It  lia.s  been  atfinned  that  the  colour  and  numlKT  of  the 


Fig.  56.  Fig.  57. 


corpuscles  of  the  bloo<l  undergo  a change  in  pletlumi, 
fever,  jaundice,  dropsie.s,  cholera,  etc.,  but  exact  ubs«T\  u- 
tious  are  wantisl  to  confirm  the  statement.  1 have  never 
la*en  able  to  satisfy  niyscdf  tli*it  any  such  clmnges  wen- 

• Set-  the  author's  work  “ On  Ix'tK'is'Vt hernia,  in  relation  to  the  I’hyaio- 
logj'  auj  Patlioitigy  of  the  Lriii]>hatie  (ihuulular  System."  Eiiinburgh, 
tS5'J  ; ami  Lectures  on  Clinical  .Meilii-iue,  3<1  eilit 

Fig.  54.  Cokmriess  rorjuisi'les  iurrease<l  in  nuiub*'r,  ami  of  small  size 

Fig.  55.  Tile  same,  after  the  aUdition  of  a<*etie  acid. 

I*  ig.  56.  N umerous  imked  nuclei  of  the  colouriesa  corjiuscles  in  the 
blood. 

Fig.  57.  Tlic  same,  after  the  aildition  of  acetic  aciiL 

I 


250  (iioiR. 
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observable  iu  these  diseases  by  means  of  the  microscope. 
In  chlorosis  tlie  number  of  the  blood-globules  is  un- 
doubtedly diminished  ; but  this  is  determined  by  the 
size  ot  the  clot,  rather  than  by  microscopic  demon.stration. 

Ocaisionally  the  serum  of  the  blood  presents  a lactes- 
cent a])j)earauce  ; and,  on  being  allowed  to  remain  at  rest 
some  hours,  a white  creamy  pellicle  forms  on  the  surface. 
This  consists  of  very  minute  i)articles  of  oil,  which  resem- 
ble the  smaller  molecules  found  in  milk  and  in  the  chyle. 

Pcs. 

^Normal  or  good  pus,  when  e.xamined  under  a micro- 
scope, is  lound  to  consist  of  numerous  corpuscles,  lloating 
iu  a clear  fluid,  the  liquor  purls.  The  coi'j)uscles  are 


Fig.  58.  Fig.  69. 

globular  in  form,  having  a smooth  margin,  and  finely 
granular  surface.  They  vary  in  size  from  the  -■■■ 
the  Y-o^oT^  th  of  an  inch  in  diameter.  Tliere  may  be  gener- 
ally observed  in  some  of  them  a round  or  oval  nucleus, 
which  is  A'ery  distinct  on  the  addition  of  water,  Avhen  also 
the  entire  corjuiscle  becomes  distended  from  endosmosis, 
and  its  granular  surface  is  more  or  less  diminished.  On 
the  addition  of  strong  acetic  acid  the  cell-wall  is  dissolved, 
and  the  nuclei  liberated  in  the  form  of  two,  three,  four,  or 
rarely  five  granules,  each  harfng  a central  shadowed  spot. 
If,  however,  the  re-agent  be  weak,  the  cell-wall  is  only 
rendered  ver\’  transi)arent  and  diaphanous,  through  which 
the  dirfded  nucleus  is  very  vi.siblc  (I^’ig.  5tl). 

Fig.  58.  Pu.s  corj)Usclc8,  ns  seen  in  henltliy  pus. 

Fig.  59.  The  same,  after  tlie  addition  of  acetic  acid. 


250  dvam. 
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0.;i-a.«ioiially  tliese  l>o<lies  are  seen  surrounded  l)v 
anotlu-r  tine  lueiubriine,  a.s  in  Fig.  (JO.  At  otlier  times 
they  are  not  perfectly  globular,  ])i-e.seiiting  a more  or  less 
irregular  margin,  assocuited  with  numerous  molecules  and 
granule.s.  This  occurs  in  what  is  called  scrofulous  jms, 
and  variou.s  kinds  of  unhealthy  dist  harges  from  wounds 
ami  granulating  surfaces  (T'ig.  Gl).  In  gangrenous  and 
ichorous  sores,  a few  of  these  irregular  corjm.scles  are 
assiaiated,  not  oidy  with  a multitude  of  nmlecules  and 


Fij:,  rtO.  Fij{.  61. 


granules,  but  with  transfnnucsl  anil  brokenalown  bliKHl 
globules,  the  debris  of  the  involved  tis.siies,  etc.  etc. 

Spt’Tl  M. 

A microscopic  examination  of  the  sputum  deintmd.s  a 
most  extensive  knowledge  of  Isith  animal  and  vegebdile 
structure.  I have  found  in  it — 1st,  All  the  tissues  which 
enter  into  the  comjHisition  of  the  lung,  such  as  filament- 
ous tissue,  young  and  old  ejiitheliul  ctdls,  blooil-cor]iU.scles, 
etc.  2d,  Mucus  from  the  a'sojdmgus,  fauces,  or  mouth. 
3d,  Morbid  growths,  such  as  pus,  jiyoid,  and  gnmular 
cells  ; tubercle  corpuscles,  gmnules,  and  amor]>huus  mole- 
cular matter  ; jiigmentary  ilejHisits  of  various  for^is,  atid 
juirasitic  vegetations,  which  an*  occasionally  found  in  the 
lining  membrane  of  tubercular  cavitie.s.  4th,  All  the 
elements  that  enter  into  the  comjiositiort  of  the  fiK«l, 
whether  animal  or  vegetable,  which  hang  about  the  mouth 
or  tiH-th,  and  which  an>  often  mingleil  with  the  sjmttim, 
such  as  pieces  of  bone  or  cartilage,  muscular  fa.sciciili,  |Kir- 

Fi({.  60.  Pus  ciirimiu'Ies,  «inTmin<lF<l  tiya  ilFlicate  cril  wall. 

Fig  61.  lm'gular  «lui|M;<l  jius  ceriiusclFS,  iu  iM'ruruluu.s  ]'Ua.  SiO  liinin. 
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tions  of  esculent  vegetables,  as  turnips,  carrots,  cabbages, 
etc.  ; or  of  grain,  as  Ijarley,  taj)ioca,  sago,  etc.  ; or  of  Ijread 
and  cakes  ; or  ot  fruit,  as  grapes,  ajtples,  oranges,  etc.  All 
these  substances  render  a microscopic  examination  of  ex- 
pectorated matters  anything  but  ea.sy  to  the  student. 

To  examine  siiutum,  it  should  be  thrown  into  water, 
when,  on  account  of  the  air  it  contains,  it  will  generally 
float  on  the  surface  ; while  the  more  dense  portions,  such 
as  masses  of  crude  tubercle  or  cretaceous  concretions  fall 


Fig.  02.  Fig.  63. 


Fig.  04. 


Fig.  05.  Fig.  00. 


to  the  bottom.  It  should  be  then  teased,  or  broken  up 
with  a roil,  wlien  the  various  elements  and  particles  it  con- 
tains will  gradually  disengage  themselves,  and  may  be 
separated  from  the  mass  Avithout  difficulty.  Nothing  is 
more  common,  on  examining  portions  of  sputum  with  a 
microscope,  than  to  ob.serve  the  various  aggregations  of 
molecular  and  granular  matter  here  figured. 

Occasionally  little  masses  of  a cheesy  substance,  and 
yellowish  colour,  may  be  found  entangled  in  the  purulent 
muc|^,  or  collected  at  the  bottom  of  the  vessel.  These, 
when  examined,  present  a number  of  irregular-shaped 
bodies,  ap])roaching  a rouinl,  oval,  or  triangidar  form, 
varying  in  their  longest  diameter  from  the 
■j-jjijj-^th  of  an  inch.  The.se  bodies  contain  from  one  to 
seven  granules,  are  unaffected  by  water,  but  are  rendered 
very  transparent  by  acetic  acid.  They  are  what  have  been 
called  tubercle  corpuscles.  They  are  frequently  mingled 
with  a multitude  of  molecules  and  gnuudes,  which  are 
more  numerous  in  i)ro2iortion  to  the  softness  of  the  tuber- 
cle (Figs.  66  and  67). 


Fig.  02.  Mfts.s  consisting  of  minute  molecules,  frequently  seen  in  disin- 
tegrated tubercle. 

Figs.  03  and  04.  Ma.sscs  comjiosed  of  molecules  and  oily  granules  varj'- 
ing  in  size  ami  mode  of  aggregation. 

Fig.  03.  Mass  partly  composed  of  the  debris  of  a flbrous  structure. 

Fig.  60.  Mass  composed  of  tubercle  coriiusclcs.  250  diam. 
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Soinetime.s  indurated  or  gritty  little  are  brought 

up  with  the  .«])utuin,  which  are  derived  froin  the  cretace- 
OUA  or  calcareous  transfonnation  of  chronic  tubercle  in  the 


lungs.  Tliey  con.'ist  of  irregular  nuisses  of  j>hosj)hate  of 
lime,  combined  with  more  or  les.s  animal  matter,  (hi 
squeezing  .«uch  as  are  frialde  between  glasses,  ami  examin- 
ing their  structure,  they  fre<|Uently  may  l>e  sctui  to  contain 
the  elements  rejireseiited  in  Fig.  (58. 

Sputum  freijuently  present.s  a fibrilhUeil  ai>])earance, 
which  is  common  to  all  mucous  discharge.s,  Tliis  is  caused 
by  the  dejM>sitiou  in  vi.scid  mucus  of  molecules,  which 
assume  a linear  arrangement.  This  dejs>sit ion  is  increased 
by  the  addition  of  water  and  acetic  acid,  so  that  they 
consist  of  albumen.  These  fine  molecular  tilm-s  (see  Figs. 
74,  80,  87,  and  !)0)  must  be  s<-jiarated  from  the  areolar 
and  elastic  tissue  of  the  lung,  which  is  not  unfre«|uently 
found  in  sputum,  indicating  ulceration  or  sloughing  of  the 
jiulmonar)’  texture.  Shroeder  van  der  Kolk  has  lately 
stated,  that  thes<*  fniginents  may  la*  found  in  the  sputum 
before  the  ]>hysical  signs  of  ulceration  of  the  lung,  as 
detenniiied  by  auscultation,  an*  well  characti  riseil.  Tliis 
fact  I have  continued,  and  believe  it  to  be  one  of  great 
diagnostic  importance. 

Fiji.  C7.  TutsTi'Ie  corjmsclcs  iinil  praniile*.  fmm  a Boflt  neJ  tul»*n*ular 
mass  111  tile  luiipt,  fn*<nieiitly  fiiiiinl  in  the  sjiutiim. 

Fijs.  CS.  Fra>niietitR  of  |ih<m|>hate  of  lime,  rr}'stala  of  eholesterinc,  anil 
tuK'n-le  eon'U'“'leH,  fhmi  a eretaceous  mass  in  the  lunKR,  oceaaionally 
foumt  in  the  sFutum.  j,a„. 
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In  acute  imeiiiuonia  ami  what  is  called  fibrinous  bron- 


Fig.  09.  Fig.  70. 

chitis  the  .‘ijmtum  frec^uently  contains  fibrinous  casts  of  the 


Fig.  CP.  Fragment  of  ela.stic  ti.ssue  of  the  lung,  in  iilithisical  sputum. 
Fig.  70.  Fragment  of  areolar  and  elastic  tissue,  still  exliildting  the  form 
of  air  cells  from  phthisical  sputum,  n.  Another  fragment. — (Van  dtr 
Kolk.) 

Fig.  71.  Fibrinous  coagula  in  sputum,  exhibiting  moulds  of  the  bronchi. 
Natui-al  size.— (A/ter  Peacock.) 

Fig.  72.  Fibres,  with  cori>uscles,  in  a fibrinous  coagulum  from  a bron- 
chus. 250  lUam. 
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minute  lironchi,  whicli  present  a liranched  moiilil  of  the 
tu1>es  (Fi^;.  71).  These  casts  may  he  reailily  sepamted  in 
water,  as  previously  ilescrihed  ; ami  when  examined  with 
the  micro.sco|)e,  are  found  to  consist  of  molecular  tihres,  in 
whicli  ]»yoid  and  juLs  coqmscle.s  are  inliltrated  (Fig.  72). 

The  inspissated  sjuitum,  so  commonly'  exp«*ctorate<l  in 
the  morning,  i.s  derived  from  the  fauces.  It  often  preseiit.s 
a dirty  green  or  hrownish  colour,  jias-sing  into  hlack. 
When  examined  with  a micniscoju.*,  it  may  be  seen  to  con- 
sist of  e])ithelial  cells,  more  or  less  com]iress<*d  together, 
ami  varying  in  size  from  the  l-2000th  to  the  1- 800th  of 
an  inch  in  diameter.  The  smaller  ones  are  round,  and 
closelv  resemble  ]ius  corj>u.s<des ; the  larger  ones  are  round 
or  oval,  with  a distinct  nucleu-s.  In  the  dark-coloured 
jifirtions  of  this  sjmtum,  the  cells  contain  numerous 
granules  and  molecules,  several  of  which  are  black  and 
quite  opaque.  Tliis  black  matter  consists  of  carbon,  iui<l 


Ki«.  73.  Kit;.  74. 


is  unatfected  by  re-agents  (Fig.  73).  Tin*  a«ldition  fif  acetic 
acid  aiu.ses  ciwigulation  of  the  mucus  in  which  the  cells 
arc-  emlKslded  ; and  whilst  it  produces  little  change  in  the 
older  cells,  it  dissolves,  nr  rentiers  transparent,  the  walls 
of  such  as  are  young,  displaying  a round,  oval,  or  divideil 
nucleus,  us  seen  in  the  figure  (Fig.  74). 

Fig.  73.  EpithrlUl  Cfll*,  enilssliletl  in  mucus,  eipcctorstetl  fnmi  tbc 
ftiuccs.  8<ime  are  seen  to  cunUiii  Itlsi-k  i>ignieiit ; others  issenil'Ic  jpus 
corjtuscles. 

Fig.  74.  Another  portion  of  exjH-ctonite<l  mucus  from  the  fsuces,  scUsl 
on  hy  acetic  aciti,  ahewing  liltriliatiun  and  the  '.-lianges  in  the  young  ceils. 

250  di 


128  APPLICATION  OF  THE  MICROSCOPE  TO  DIAGNOSIS. 

In  the  black  phthisis  of  colliers  the  sputum^  is  ink- 
black,  and  more  or  less  tenacious.  On  examination  Math 
a microscope,  the  cells  are  seen  to  be  loaded  with  car- 
bonaceous pigment.  Several  of  these  cells  are  pei  ec  y 
opaciue,  whilst  others  are  almost  colourless  ; and  between 
the  two  extremes  there  is  every  kind  of  gradation  as  to 


Fig.  75. 


intensity  of  blackness  (Fig  75).  This  black  pigment  is 
unaffected  by  the  strongest  re-agents,  nitro-muriatic  acid, 
chlorine,  and  even  the  blow-pipe,  failing  to  decompose  it 
It  is,  therefore,  pure  carbon,  and  differs  from  the  pigment 
contained  in  cells  of  similar  appearance  in  melanotic 
tmnours,  as  in  the  latter  these  re-agents  just  mentioned 
at  once  destroy  the  colour. 


Vomited  Matters. 

The  matters  rendered  by  vomiting  have  not  been  made 
so  frequent  an  object  of  microscopical  observation  as  is 
necessary,  with  a view  to  diagnosis.  In  organic  diseases 
of  the  organ,  nothing  has  been  ascertained  on  this  head. 
In  other  cases,  it  almost  always  happens,  that  the  matters 
rendered  consist — 1st,  Of  the  food  and  drink,  in  various 
stages  of  decomposition  and  disintegration  ; 2d,  Of  altera- 
tions in  the  epithelial  lining  membrane  of  the  stomach. 

Fig.  75.  Cells  in  the  black  sputum  of  the  collier,  the  pigment  in  which 
is  persistent  under  the  action  of  every  known  chemical  agent.  250  diam. 
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edible  substances,  that,  in  a time  sufficient  fur  the  perfect 
solution  of  some,  others  are  sciircely  affecte<l.  It  may 
readily  be  conceived  that  the  transition.s  wbicb  these  sub- 
stances undergo  may  occasionally  render  their  detection 
difficult  ; and  such  is  really  the  case.  Starch  coiijuscles, 
for  instance,  break  down  into  rounded  granules  or  mole- 
cules, and  are  very  liable  to  jmzzle  an  inexjterienced  ol)- 
ser\'er.  Tincture  of  iodine,  from  its  ]>eculiar  reaction  on 
tliese  bodies,  will  always  enable  us  to  recognise  them. 

2.  Tlie  vaiious  epithelial  cells  which  line  the  ])as.sages 
leading  to  the  stomach,  as  well  as  the  structures  peculiar 
to  that  organ  itself,  maj''  be  found  in  the  vomited  matters 
— of  course  mingled  with  the  debris  of  edible  substances. 
They  tdso  may  have  undergone  various  changes  in  a]ipear- 
ance,  from  endosmosis,  or  even  ])artial  digestion.  In 
cholera,  the  vomited  matter  con.sists  ])rincipally  of  such 
altere<l  ei>ithelial  cells  or  scales,  many  of  which  are  derived 
from  the  fauces  or  ccsophagus. 

3.  The  new  formations  which  may  be  produced  in  the 
stomach  are  ])rincij)ally  vegeUdde  fungi — such  as  various 
kinds  of  toruhe  (see  Fig.  77,  c),  and  especially  one  fii-st 
discovered  in  vomited  matters  by  Mr.  Goodsir,  and  which 
he  has  allied,  on  that  account,  Sarcina  VentrlcuU.  It 

consists  of  sipiare  particles,  which  appa^ 
rently  increase  by  fissiparous  division 
in  regular  order,  so  that  they  present 
s(piare  bundles  of  four,  sixteen,  or  a 
multijde  of  the.se  (Fig.  79).  Although 
at  first  supposed  to  be  peculiar  to  the 
stomach,  I have  freipiently  seen  them  in  the  fccces  ; and 
twice  in  the  urine.  They  Avere  also  found  by  Virchow,  in 
an  abscess  of  the  lung,  and  I have  obsen^ed  them  once 
in  the  grangenous  softening  of  that  organ. 

In  addition  to  the  bodies  alluded  to,  occasionally  ob- 
sen'ed  in  vomited  matters,  they  may  contain  various 
morbid  jiroducts,  such  as  blood,  pus,  and  canccr-ceUs, 
colouring  matter  of  the  bile,  etc. 


Fig.  79. 


Fig.  79.  Sarcina  Ventriculi. 


250  diam. 
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Fceces. 

Tilt*  suae  (litliculty  atU-iuls  the  examination  of  the 
f(cc»-s  as  of  tlie  sputum  ; for  there  may  be  found  in  it, — 
1st,  All  tile  jiarts  which  com])ose  the  .structure  ol  the  walls 
of  the  alimentary  canal  ; 2d,  All  kimls  ot  morbid  pro- 
.lucts  ; and,  :id.  All  the  elements  which  enter  into  the 
c<»mjKjsition  of  foisL  The  only  diflenmce  is,  that  these  last 
are  j;encrally  more  broken  down  or  disinte^^'rated. 

L'nder  certain  circumstances,  the  dia',mostic  value  at- 
tached to  the  examination  of  the  fa-ces  is  ;(n*ater  than  that 
of  the  sjiutum,  or  of  vomited  matters,  for  instance,  when 
])Us  or  hlotsl  globules  are  detecteil,  we  may  infer  that  the 


PlK-  S" 

more  jK'rfect  these  are,  the  nearer  to  the  anus  did  they 

Fin.  so  Fin'o*  from  n (uiticnt  Ultouriiin  umlcr  Ty|'lm«.  a.  ItouioU'l 
majisvH  of  fnrthy  uiiiUrr,  prolialily  rurUmato  nml  iilioapliatc  of  liimv  6. 
Crystal*  of  iripls  or  amiiioiiiaon  iiianneiiiKn  plioHiiliatP.  r.  Oval  maaaca, 
prolmlil)  frannifia*  of  a clot.  In  one  to  tlir  left  of  tlie  tlnnre  tlie  ontliiie 
of  tlie  UIishI  eorpiiio'leH  la  more  ilixtiiiet  than  in  most,  ami  in  n the  imli- 
viilual  eorpiiiu'lea  eaii  lie  seen,  t,  ICirk  aiiioi]ihoua  iiiatiio's,  prolnhly  ilerivtsl 
from  the  Io<m1.  /,  iivuiii  of  an  eiitnuxm,  prubahly  an  aaearia.  g,  ISmall 
collection  of  blooil  nlol'ulea — (lUale).  HM  (liam 
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originate.  In  examples  4 and  6 (pp.  90,  91)  I have  shown 
how  the  detection  of  certain  vegetable  structures,  used  as 
food,  were  serviceable  in  diagnosis  ; but  tliis  subject  merits 
more  extensive  attention  than  has  hitherto  been  paid  to  it 

In  typhus,  and  other  putrid  fevers,  the  stools  contain 
masses  of  large  crystals  of  phosphates  or  carbonates  (Fig.  80). 
In  dysentery  they  are  loaded  with  pus  and  blood ; and  the 
former  may  also  be  detected  on  the  surface  of  foecal  masses 
when  the  intestine  is  ulcerated.  There  may  also  be  ob- 
served numerous  torulse,  and  occasion- 
ally sarcinfB.  In  cholera  the  wliite 
stools  consist  of  mucus,  in  which  the 
debris  of  epithelial  cells  are  entangled  ; 
and  as  the  nuclei  of  these  cells  resist 
disintegration  for  a long  time,  these 
round  or  oval  bodies  generally  exist  in  considerable  num- 
bers (Fig.  81). 

In  a disease  very  common  in  Edinburgh,  especially 
in  women,  in  which  flakes  of  membranous  matter  are 
thrown  ofl:  from  the  bowels  in  large  quantities,  these 
present  a very  similar  appearance  to  the  cholera  flakes 
just  noticed. 

Among  the  indigestible  articles  connected  with  the  food. 


Fig.  81. 


it  was  observed,  in  the  autumn  of  1849, 
that  ciuious-shaped  bodies  were  detec- 
table, both  in  the  vomited  matters  and 
stools  of  cholera  patients.  These  were 
supposed  to  be  parasitic  formations  con- 
nected with  the  cause  of  cholera,  but 
were  pointed  out  by  Mr.  Busk  to  be 
the  uredo-segit^im,  occasionally  found  m bread  (Figs.  78 
and  82). 

On  one  occasion,  a dispensary  patient  brought  to  me  a 
membranous  mass,  which  had  been  evacuated  by  the 
bowels.  It  resembled  a piece  of  boiled  fine  leather,  of  a 


Fig.  81.  structure  of  flakes  in  a rice-water  stool,  from  a cholera  patient. 
Fig.  82.  Portions  of  the  ureclo  in  bread,  still  further  digested  and  disin- 
tegrated than  is  observable  in  the  vomited  matters  (Fig.  78).  Some  torute 
are  also  present.  diam. 
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greenish-yello'w  colour,  and  fibrous  structure.  On  micro- 
scopic examination,  it  was  foimcl  to  be  made  up  of  an 
inextricable  mesb-work  of  confervoid  growths,  consisting 


of  long  tubes,  with  joints,  and  a few  oval  sporules,  the 
former  having  a great  tendency  to  break  across  (Fins  83 
and- 84). 


Uterine  and  Vaginal  Discharges. 

^ The  (hagnostic  indications  to  be  derived  from  the 
microscopic  examination  of  these  discharges,  has  not  been 
much  investigated  ; but  there  are  few  subjects  which  hold 
out  the  promise  of  more  useful  residts  to  the  medical  prac- 
tationer.  It  can  only  be  prosecuted  by  the  obstetric  his- 
tologist, who,  on  collecting  the  secretions  nmirprl  m,f 


Fig.  S3. 


Fig.  S4. 
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rous  young  eititlielial  colls  (round  or  oval),  and  pus  cor- 
puscles (4'ig.  85). 


Fig.  85. 


Tlie  white  gelatinous  discharge,  so  frequently  seen  with 
the  si)eculuni  to  be  derived  from  the  os  uteri,  consists  of 
gelatinous  nuicu.s,  in  which  round  or  oval  young  e])ithelial 
cells  are  mingled.  The  mucus  Ls  copiou.sly  dej)osited  in  a 
molecular  fonn,  on  the  addition  of  acetic  acid  or  water. 


whilst  the  walls  of  the  cells  are  rendered  transparent,  and 
an  oval  granular  nucleus  made  visible  (Figs.  8(3  and  87). 

Not  unfreriuently  leucorrhocal  and  other  dischai'ges  con- 
tain groups  of  blood-globules,  the  sluqies  of  which  are  almost 

Fig.  85.  Corpuscles  seen  in  a clironic  leucorrlifeal  fliscliarge,  consisting 

of, 1st,  Large  epithelial  scales,  from  the  vagina  anil  cen-ix  uteri.  On  the 

left  of  the  figure  some  of  these  may  he  ohsen-ed  to  have  undergone  the 
fatty  degeneration.  2d,  Numerous  jms  corimscles ; and,  3d,  Blood  glole 
ules,  the  external  edges  of  which  are  more  or  less  dentated  from  exos- 
mosis. 

Fig.  8(5.  Stnicture  of  gelatinous  mucus  from  the  os  uteri. 

Fig.  87.  The  same,  after  the  adilitioa  of  acetic  acid. 


250  diam. 
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always  more  or  less  altereil  by  endosmosis,  on  account  of  the 
viscid  fluid  mingled  with  them  (see  Fig.  85).  Indeed,  the 
variation.s  observalde  in  these  ili.<chaig;es  are  ilepeiident  for 
the  most  jiart  on  the  e.xces.s  of  one  or  more  of  the  elements 
just  im.-ntioned — nanudy,  ejiithelial  cells  or  scales,  pus  or 
blood  corpuscles,  ami  gelatinous  mucus. 

In  iublition  to  the  fluid  dischai'ges  j)oured  out  from  the 
uterus  and  vagina,  there  art-  a variety  of  morbitl  growths 
coiiTiected  with  these  oigans,  the  ditxgnosis  of  which  may 
be  materially  facilitated  by  microscoiiic  examination.  The 
Bt‘]»anition  of  fibrous,  epithelial,  luid  cancerous  tumours  and 
ulcei-s  la-long  to  this  category,  which  must  la-  conducted  on 


the  genend  ])rincijde3  referable  to  the  diagnosis  of  morbid 
growths  in  genend.  I have  hud  abundant  ojijmrtunities 
oi  satisfying  myself  of  the  ini|>ortiuice  of  this  inotle  of 
proc'ectling,  in  cases  where  the  snbstanct-,  mucous  surface-, 
or  cervix  of  the  uterus  has  la-en  inon-  or  less  involved. 


Mecca. 

In  all  fluids  secreted  from  a mucous  niembnine,  many 
of  which  have  been  notict-d,  there  may  be  found  a gelati- 
nous material,  which  hius  long  Is-eii  called  mucus.  It  mav 
tai\  in  cidour  from  a milk-white  to  a yellowish-bmwn  or 

IiK».  sa  and  SB.  Two  ajtecimens  of  caiicrroua  juice  sqtierzni  from  the 
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even  Ijlack  tint,  these  variations  being  dependent  on  tlie 
cell  structures  or  pigment  it  contains.  By  some  it  has  been 
supposed  that  there  are  certain  cell  formations  peculiar  to 
mucus,  Avhich  have  been  called  “ mucus  corjtuscles  but 
it  has  always  ai)peared  to  me  tliat  the  A^arious  bodies  found 
in  this  secretion  are  either  ditt'erent  forms  of  epithelium,  on 
the  one  hand,  or  pus  cells  on  the  other.  Thus  the  round 
epithelial  cells  found  in  mucous  crj’pts,  or  the  bodies 
constituting  permanent  epithelium,  Avhen  ncAvly  formed, 
liefore  they  have  had  time  to  tlatten  out,  and  perha])s  more 
or  less  alfected  by  endosmosis,  are  represented,  Figs.  73 
and  86.  These  are  the  mucous  corjniscles  of  some  Avriters. 
Again,  Avhen  exudation  is  poured  out  on  a mucous  surface, 
and  is  mingled  in  greater  or  less  quantity  Avith  the  gelati- 
nous secretion,  it  presents  a marked  tendency  to  be  trans- 
fomied  into  pus  coiq)UScles,  and  hence  Avhy  all  initations  of 
mucous  surfaces  are  usually  accompanied  by  purulent  dis- 
chimges.  The  pus  corjtuscles,  under  such  circumstances, 
present  all  the  characters  fonuerly  noticed  as  peculiar  to 
these  bodies?.  (See  Figs.  74  and  87.) 

lienee,  properly  speaking,  there  is  no  such  body  as  a 


mucus  corpuscle,  the  cells  found  in  mucus  being  either 
epithelial  or  pus  cells,  the  number  of  Avhich  present  com- 

Fig.  90.  Viscid,  greyi.sh  yellow  sjmtxnm,  of  piiemnoiiia,  treated  with  dilute 
acetic  acid,  containing  llbrluons  muiin,  pus  cori'uscles,  and  epithelial  cells 
containing  fat  and  pigment  granules. — (After  Wedl.)  300  diam. 
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municatea  certaui  peculiaritie.s  to  the  discharge.  Thus,  as 
we  have  seen,  tlie  white  gelatinous  mucus  discharged  from 
the  os  uteri  contains  the  former,  whilst  tlie  j>eculiar  Iluid 
cliaracteristic  of  a gonorrha'a  or  catiirrh,  in  either  sex, 
abounds  in  the  latter.  The  gelatinous  .subshuice,  however, 
in  which  these  l)odiesare  found  {Mucin)  is  what  is  jK'culiar 
to  the  fluid  secreted  from  mucous  surfaces,  containing  as  it 
does,  a lai^^e  amount  of  albumen  possessing  a remarkable 
tendency  to  cniigulate  in  the  form  of  molecuLir  fibres 
(Fig.  90).  When  recent,  these  are  few  in  nmnber,  but  on 
the  addition  of  water  or  acetic  acid  they  are  j)recipitated  in 
such  numbers  as  to  entangle  the  cell  formations,  and  j)re- 
sent  a semi-o])arjue  membranous  stnicture  (Figs.  74,  8G, 
juid  87).  ’ 

Tlie  more  healthy  a mucous  swretion,  the  more  it 
abounds  in  this  wcous  albuminous  matter,  and  the  le.ss  are 
its  cell  elements.  On  the  other  hand,  when  altensl  by 
diseas*-,  the  cell  elements  increase,  and  the  Wscocity 
diminishes. 


Dropsical  Fluids. 

Tlie  fluids  obtained  by  puncturi'  of  dropsical  swellings 
may  in  some  cases,  when  examineil  microscopically,  pre- 
sent jieculiarities  worthy  of  notice.  Tlius, 
in  tlie  SC-rum  collected  within  the  tunica 
vaginalis  testis,  numerous  sja-nnatozoiils 
may  be  found,  constituting  what  has  In-en 
called  sjH-rmat(K'eIe.  Mow  these  IsHlies 
find  their  way  into  this  Iluid  is  unknown, 
as  no  ilirect  communication  with  the 
sulistance  of  the  testicle  has  ever  la-en 
seen;  neither  dia-s  their  occurrence  sc-em 
I to  interfere  in  any  way  with  the  successful  treatment  of 
(this  kind  of  drojcsy,  by  injc-ctions, as  pnufisc-d  in  hydrocele. 

In  the  lluiil  ol  asciti-s,  when  n-niovcHl  from  the  body, 

I there  may  usually  be  obsc-rved  a few  epithelial  scale.s  from 

IFtt;.  91.  SiSTUUtotoiias  u oUcn  wI  iu  tbe  fluid  of  8iK>muUis.-eIe.  2M  JUtwi. 

K 
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the  serous  layer  of  the  abdomen,  which  are  more  ahim- 
dant  in  some  cases  than  in  others.  Occasionally  blood 
and  pus  cor2)U8cles  may  be  detected  in  greater  or  less 
<[uantity. 


Li  ovarian  dro])sy,  various  products  may  be  found  in 
the  evacuated  iluid,  according  to  the  nature  of  the  contents 
of  the  cyst.  Pus  and  blood  corjmscles  are  common 
elements,  but  more  commonly  epithelial  cells  and  scales, 


which  occasionally  accumulate  in  the  cysts  of  ovarian 
tumours  (Figs.  92,  9.3,  94).  At  other  times,  masses  of 

Fig.  92.  Cells  iu  fluiil,  removed  from  an  ovarian  dropsy. 

Fig.  93.  Tlie  same,  after  the  addition  of  acetic  acid. 

Fig.  94.  Group  of  similar  cells,  many-sided  from  compression. 

Fig.  95.  Group  of  oval  corjmscles  in  the  gelatinous  matter  of  ovarian 
ilropsy. 

Fig.  9C.  Round  ami  oval  corj)uscles,  with  libres,  in  another  gelatinous 
mass.  250  diavi. 
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jjelatinous  or  colloitl  matter  are  evacuated,  which  may  pre- 
sent various  ajipearance.s,  according  to  tlie  time  it  lias  hecn 
secri'ted.  Occa.-<ionally  it  e.vliibits  a faintly  fibrous  struc- 
ture, the  large  meshes  of  which  are  filleil  with  tnuisjiareiit 
jelly,  in  which  rouml  or  oval  corjmscles,  isolated  or  in 
groups,  may  be  seen  as  represente<l  in  Figs.  95,  9b. 

Occasionally  this  substance  is  more  or  less  ojiaque,  and 
on  e.xaminat ion,  will  be  found  to  consist  sometimes  of  fatty 


granules,  either  alone  or  combined  y^'ilh  the  Hat  character- 
istic crx’stals  of  cholesterine  (Figs.  97,  bH'. 

In  the  exiunination  of  dropsical  fluids,  also,  then.'  can 
1m‘  little  iloubt  that  further  research  will  lead  to  very  im- 
jMirtiiut  results  in  diirgnosis. 


Healthy  human  urine,  examineil  with  the  microscojH’ 
when  n*cently  ]>asse<l,  is  absolutely  structureless.  Allowed 
U)  rt'jHise  for  twelve  hours,  there  is  no  precijut.ite  ; ik-cji- 
sionally  a slight  cloudy  dejH>sition  may  l>c;  obs«Tved,  in 
which  may  be  discovervil  a few  epithelial  scalej*  frmn  the 
bliulder,  a slight  sediment  of  gmnular  urate  ammonia,  or 

Fit;.  97.  Fatty  Kraiiulvs  oecaaionally  rouinl  In  colloid  massea,  taken  fnnn 
an  ovarian  tumour. 

Fig.  9S,  Fatty  granulis*,  and  granule  cells,  with  crj-stala  of  choleate- 
line,  rns|uently  fountl  in  similar  masses.  The  exact  angle  of  the  crystals 


Fig.  97. 


Fig.  98. 


Frini:. 


has  not  Itocn  well  copied  hy  the  artist 


350  diuin 
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a few  crystals  of  triple  phosphate.  In  certain  derange- 
ments of  the  constitution,  however,  various  substances  are 
found  in  the  urine,  which,  in  a diagnostic  point  of  view, 
are  highly  important,  and  which  we  shall  shortly  notice  in 
succession. 

To  examine  the  deposits  found  in  urine,  this  fluid 
should  be  poured,  in  the  first  instance,  into  a tall  glass 
jar  ; then  decant  the  clear  liquid,  and  put  the  lower  tur- 
bid ])ortion  into  a tall  test  tube,  and  again  allow  the 
deposit  to  form.  In  this  manner,  the  structural  elements 
accumulate  in  the  smallest  possible  compa.ss,  and  a large 
number  of  them  are  brought  into  the  field  of  the  micro- 
scope at  once.  The  quantity  of  any  salt  or  deposit  in  the 
urine  can  never  be  ascertained  by  the  microsco2)e.  But  in 
the  great  majority  of  cases  the  aj)pearances  observed  with 
that  instrument  are  sutficient  in  themselves  to  distinguish 
the  nature  of  the  various  kinds  of  sediment  met  with,  and 
these  consequently  are  all  that  need  be  described  in  tliis 
place. 

Uric  Acid. — Uric  acid  crystals  are  almost  always 
coloured,  but  the  tint  varies  from  a light  fawn  to  a deep 
orange  red.  Tlie  general  colour  is  yellow.  They  present  a 
great  variety  of  forms,  the  most  conunon  being  rhomboi- 
dal.  The  lozenge-shaped  and  square  crystals,  which  are 


more  rarely  met  ^vith,  isolated  and  in  groups,  are  repre- 
sented, Fig.  99.  Not  unfrequently  they  present  adher- 

Fig.  99.  Lozonge-shaped  and  rhomboidal  crystals  of  uric  acid. 

Fig.  100.  Aggregated  and  flat  striated  crystals  of  uric  acid.  250  dUm. 


Fig  101. 
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ins  masses  or  Hat  scales  with  transverse  or  longitiulinal 
marking's,  as  seen,  Fiy.  100.  Occasionally  they  assume 
the  form  of  truncated  rounded  coluums,  as  represented 
with  other  structures,  Fig.  105. 

L rate  of  Ammonia  most  commonly  assumes  a mole- 
cular and  granular  fonn,  occur- 
ring in  irregidar  aggregated 
amorphous  mas.ses  (Fig.  102). 

This  may  be  separated  from  a 
similar-looking  dejxjsit  of  phos- 
phate ol  lime,  by  the  action  of 
dilute  muriatic  acid,  which 
immediately  dissolves  the  last- 
named  salt,  but  acts  slowly  on 
urate  of  ammonia,  setting  free 
tile  uric  acid.  Sometimes,  however,  it  occurs  in  s]iherical 
bislies  of  a bister  brown  colour,  varying  in  size  from 

inch  in  diameter.  The 
latter  size  rarely  occur.s.  Occasionally  they  assume  a 
stellate  form,  from  needle-like  or  sjiicnlar  prolongations 
coming  olf  from  the  sj)heriad  laxly.  I have  seen  both 

these  form.s  associated,  and 
former  so  curiouslv  aggre- 
’ " ‘ “ gatisl  together  as  to  assume 

the  apj>earance  of  an  oi^Tinic 
membrane,  for  which  by  some 
it  was  mistaken,  until  it  was 
obfk-n'eil  to  dis-solve  under  the 
action  of  ililute  nitric  acid 
(P'ig.  101).  Mwt  of  the  forms 
of  unite  of  ammonia  are  rej)re- 
sented.  Figs.  lOl  and  102,  in  the  latter  as.sociated  with  the 
triple  i'hosj)hate. 

TrijJe  P/utsphate  or  Ammoniacu-mnpnfginn  phosjihate. — 

Fig.  101.  Urate  of  amnumui,  in  a granular  membranooa  form,  ami  in 
roumlej  maaseH,  with  apictila. 

Mg.  101  Triple  phospliatc,  with  varioua  forma  of  urate  of  amniouia. 

2b0  Uiam. 


Fig.  101 
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niese  cry.^itals  are  very  commonly  met  with  in  urine,  and 
are  generally  well  defined,  ])resenting  the  form  of  trian- 
gular prisms,  sometimes  truncated,  at  others  having  termi- 
nal facets  (Fig.  102).  If  an  excess  of  ammonia  e.xist,  or 
he  added  artificially,  they  present  a star-like  or  foliaceous 
appearance,  which,  however,  is  seldom  seen  at  the  bed- 
side. 

Oxalate  of  Lime  most  commonly  apjiears  in  the  fonn  of 
octohedra,  varying  in  size,  the 
smaller  aggregating  together  in 
masses.  Once  seen,  these  hodic'S 
are  readily  recognised  (Fig.  103). 
Very  rarely  they  present  the  form 
of  dumb  bells  or  an  oval  body, 
the  central  transparent  portion  of 
which  jiresents  a dumb-bell  shape, 
while  the  shadowed  dark  portion 
tills  up  the  concavities. 

Cystine  forms  flat  hexagonal  ]ilates,  presenting  on  their 
surface  marks  of  similar  irregular 
crystals  (Fig.  104.)  Occasionally  the 
centre  is  ojiaipie,  with  radiations  more 
or  less  numerous,  passing  towards  the 
circumference. 

In  addition  to  the  various  salts 
found  in  the  urine,  there  may  occa- 
sionally be  found  different  organic 
products,  such  as  blood  and  jms  coi^pus- 
cles,  spermatozoids,  vegetible  fungi, 
various  casts  of  the  tubes,  and  epithelial  scales  from  the 
bladder  or  mucous  passages.  Frerpiently  one  or  more  of 
these  are  foiuid  together,  as  in  the  following  figure.  Very 
rarely  casts  of  the  tubes,  principally  comiiosed  of  oily 
granules,  may  be  seen,  or  epithelial  cells,  more  or  less 
loaded  with  similar  granules,  several  of  which  also  float 
loose  in  the  urine.  Although  these  casts  of  the  tubes  were 


Fig.  104. 


Fig.  103.  Octoliedral  and  dumb-bKll  sliaped  crystals  of  oxalate  of  lime. 
Fig.  104.  Flat  and  rosette-likc  crystals  of  cystine.  250  diam. 
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at  one  time  coiifoundeil  together,  they  may  now  be  sejjur- 
atetl  into  at  leaj?t  tour  ili:<tinct  kind.'*,  namely — 1st,  Fibri- 
110U.S  or  e.xudative  ; 2d,  De.**(iuamative  ; 3d,  Fatty  ; and 
4 til,  Wa.\y  casti*. 


FIk.  105. 


1.  Exudative  Casts. — Tliese  casta  consist  of  the  coagu- 
lated exudation  or  fibrin,  which,  in  the 
inllamniatory  fonn,  is  jioured  into  the 
tulx-.s,  so  a-s  to  ])n*.sent  a mould  of  their 
interior.  They  are  analogou.s  to  similar 
^sts  which  occur  in  the  minute  bnmchi, 
in  all  cases  of  imeumonia,  and  are  recog- 
nized under  the  microscojH"  by  their 
unifonn  molecular  structim'.  Tliey 
tuo.stly  occur  in  acute  ca.ses,  are  fre- 
<}uently  as-sociaUsl  with  bhasl  corpuscles, 
and  not  unfrtsjuently  with  des*juamative 
casts  and  ejiithelial  cells.  Figs.  105  b lui.l 

Fl({.  105.  B<slie*  lu  the  urine  of  a ararlatina  iwtient  twenty 

four  hours  after  Iwinj?  jwisaerl.  n.  I)ea.,iiamaUHl  fraKinent  of  uriniferous 
tube,  b,  EiucUtion  raaU  of  uriniferous  tuliea.  c.  .Xinon.hous  urate  of 
ammonia.  J,  Columnar  erjaUIa  of  uric  aekt  «.  Blr«,l  comuaeles.  / Pu. 
eonnisrlM.  g,  Tonila-  and  vegr-table  fuinfl,  whieh  ha<l  been  fonne*l  since 
the  unne  was  exerete>l. 

Fifr  UW.  Exudative  caaU.  with  eidthelial  ceU  and  mass  of  coattuUted 
exudation.  ..TT  .. 

250  durm. 
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2.  Desquamative  Casts. — Tliese  ca.sts  consist  of  masses 
of  the  epithelium  lining  the  tuhules, 
sometimes  closely  aggregated  together 
side  by  side,  at  others  agglutinated  by 
means  of  the  molecular  exudation,  for- 
merly alluded  to.  They  result  from 
a separation  of  the  lining  cell  membrane 
from  the  interior  of  the  tube,  in  patches 
of  greater  or  less  extent,  and  may  be 
associated  in  acute  cases  with  exuda- 
tions, and  in  chronic  cases  with  the 
fiitty  or  w'axy  transformations  next  to  be 
mentioned — (See  Fig.  105  a,  and  107). 

3.  Fatty  Casts. — These  casts  consist  also  of  ])atches  of 
epitheliimi,  which,  however,  have  previously  undergone 
the  fatty  transformation,  by  the  acciuuulation  of  a greater 


Fig.  107. 


Fig.  108. 


Fig.  109. 


or  less  number  of  fatty  granules  in  the  cells.  Occasion- 
ally these  burst  and  till  the  tubes  with  fatty  granules, 
among  which  no  epithelium  can  be  distinguished. — (See 
Fig.  100.)  At  others  the  cells  are  less  changed,  the 
fatty  accumulation  as  it  were  only  conmiencing,  as  in 

Fig.  107.  Desquamative  ca.sts,  with  blood  corpuscles,  naked  nuclei,  and 
^ cells. 

Fig.  108.  Fatty  casts  with  granule  cell. 

Pig.  109.  Cast  of  a uriniferous  tube,  i)rincipally  composed  of  oil  granules, 
with  fatty  epithelial  cell  and  free  oil  granules,  in  urine  of  Bright’s  disease. 

250  diam. 
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Fi^.  108.  These  fatty  casts  are  often  associated  with  fra^'- 
meiiLs  of  de.sijuaniative  ones,  with  a few  cells,  more  or  less 
fatty,  and  frequently  with  the  next  kind  of  cast  to  Ije 
uoticetl. 

Citsts. — Tliese  casts  present  an  exceedingly  dhv- 


jihanous  and  .stmctiindess  substance,  which,  acconling  to 
Dr.  Johnson,  is  secn.'ted  by  the  l>as«-inent  membrane  after 
the  destruction  of  its  epithelial  cells.  But  may  it  not 
consist  of  the  basc-ment  membrane  it.self,  which  has  muler- 
gone  some  chemical  tninsfunuatiou,  the  nature  of  which 
ha-^  yet  to  be  ascertaiiusl  1 The  waxy  are  fretpieiitly 
as-sociated  with  the  two  kinds  of  ca<s  last  describ«*d,  but 
esjH-cially  with  the  fatty  ones.  (Figs.  108,  109.)  Not  un- 
fre<  piently  all  stages  of  transformation  may  be  seen  in  the 
same  demonstration,  Is-tween  one  cast  auiUiining  e]iithelial 
cells,  more  or  less  fatty,  and  another,  which  presents  the 
translucent  or  waxy  appeanince. 

Tlie  exact  signification  of  all  tliese  various  kinds  of 
casts  has  yet  to  be  fully  iletemiined  by  clinical  investiga- 
tion. But  it  apjH-ars  to  me  that  the  exudative  casts  indi- 
cate the  most  acute  form  of  lesion — the  desquamative  a 
sub-acute,  the  fatty  a chronic  lesion,  and  the  waxv  a lesion 
destructive  of  the  tubular  textures.  But  as  all  the.se 
dillerent  changes  may  lx*  going  on  in  the  kidney  at  the 
same  moment,  so  we  may  find  these*  varioirs  casts  mingUsl 
with  one  another  in  various  proj>ortions,  combined  with 


Fit;.  110.  Waxy  caata  of  various  aixes. 


3M)  diam. 
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(jtlier  striK’tural  elements.  Tlie  predominance  in  number 
of  one  kind  of  cast  over  another,  will,  however,  serve  to 
indicate  to  the  pathologist,  with  tolerable  correctness,  the 
nature  of  the  change  which  is  going  on  in  the  renal  organs. 
They  undergo  great  variety  in  size,  often  being  much 
smaller  than  any  kind  of  urinil'erous  tubes,  a circumstance 
indicating  considerable  contr.iction  of  their  cidibers. 

In  addition  to  the  elements  now  and  previously 
described,  as  occasionally  met  with  in  urine,  there  should 
not  be  overlooked  two  jiroducts,  viz.,  Tyrosin  and  Leiicin. 
Acconling  to  Frerichs,*  they  occur  in  that  iluid  in  certain 
diseases  of  the  liver,  and  especially  in  atrojihy  of  the 
organ.  Hitherto  they  have  not  been  much  studied,  having 
commonly  been  mistaken  for  fatty,  starchy,  or  mineral 


Fig.  ill.  Fig.  112. 


bodies.  But  their  clinical  history,  in  relation  to  hepatic 
and  renal  disease,  having  been  commenced  by  so  able  an 
investigator  as  Frerichs,  justilies  my  placing  before  you  the 
forms  which  they  a.ssume  (Figs.  Ill,  112). 

Spermatozoids  are  occasionally  found  in  the  urine,  but 
must  not  be  considered  as  of  any  impoiiance,  luiless  accom- 

* Atlas  zur  Klinik  der  Loberkrankheiten.  Taf.  Hi. 


Fig.  111.  Tyrozin  masses  in  tlie  urinary  sediment  of  a man  with  atrophy 
of  the  liver. — (Frerichs.) 

Fig.  112.  Leucin  in  a drop  of  the  same  urine,  allowed  to  evaporate.— 
(Frerichs.)  250  diam. 
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I)anicil  by  the  peculiar  symptoms  of  si)enuatoiThoca  (See 
Fig.  hi.)  Tile  presence  of  toruhe  in  considerable  tjuan- 
tity  (Fi},'.  1 05,  g)  is  indicative  of  tbe  existence  of  sugar 
which  requires,  however,  for  its  continuation,  the  applica- 
tion of  chemical  tests.  Both  these  appearances  are  only 
diagnostic  when  accompanied  by  concomitant  symptoms. 
Alone,  they  are  not  to  be  depended  on  ; but,  in  com- 
bination with  the  history  ami  accomjMinying  jdienomena, 
are  cajwible  of  affording  the  greatest  assistance  in  the 
detection  of  disease. 


CCTANEOCS  ErI'PTIOXS  AND  CLCER8. 

An  examination  of  the  various  prcslucts  thrown  out 
upon  the  skin  in  the  different  foniis  of  eniption,  ulcer,  ami 
morbid  growth,  may  in  many  cases  Ik*  of  high  diagnostic 
value.  Of  these  we  shall  speak  sefumitely. 

1.  Cutnueuut  Eruption*. — In  the  vesicular  ami  j>us- 
tular  di.seases,  there  may  be  obser\’e«l  Ih*1ow  the  ejiidenuLs 
all  the  stage.s  of  pas  fonaation,  commencing  in  exudation 
of  the  liquor  sanguinis,  gradual  de|K»sition  of  molecular 
and  granular  matter,  ami  fonnation  around  them  i)f  cell- 
walls.  Tlie  eruption  producetl  artificially  by  tartar  emetic 
ointment  offers  the  best  opjairtunity  of  e.xamining  the 
gr.ulual  formation  of  these  IkkUcs  under  the  microscojR;. 
Pus  taken  from  all  kimis  tif  eruptiom*  and  sores  pn-s«*nts 
the  same  characters,  then*  bt*ing  no  diffen*nce  Is  tweeti  the 
pus  in  imjK'tigo,  and  that  in  variola.  When  a m*ab  is 
formed,  as  in  t*czenui  <tr  imiatigo,  a small  ]>ortion  of  it 
bmken  down,  ini.xtHl  with  water,  mid  examined  under  the 
microscojK.*,  jin*.s<*nts  an  amoqihous  collection  of  gnumh's, 
oil  globules,  ami  epithelial  scales. 

The  sijuamous  eruptions  of  the  skin  an*  thn^e  in  number 
— namely,  jistiriiusis,  jiityriasis,  and  ichthyosis.  Tlie  drj- 
incrustations  which  form  on  the  surface  in  these*  «li.seas<*s 
os.sentially  consist  of  i*jiidennic  scales  more  or  h*ss  aggre- 
gatisl  together.  They  are  ver}’  liK>se  in  jiityriasis,  and 
occasionally  mingUil  with  debris  of  vegetable  confer\-a*. 
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similar  to  what  ffrows  on  the  mucous  membrane  of  the 
mouth  (Figs.  39  and  40).  The  scales  are  more  aggregated 


Fig.  113. 


together  in  psoriasis,  and  greatly  condensed  in  ichthyosis  ; 
occasionally  in  the  latter  disease  presenting  the  hardness 
luid  structure  of  horn. 

Tlie  epidermic  tumours  of  the  skin  assume  the  form 
of  corns,  aiUo.sities,  condylomatous  warts,  and  what  has 


Fig.  114. 


been  called  Venica  Achrocordon.  They  all  consist,  in  like 
maimer,  of  epidermic  scales  more  or  less  condensed  to- 
gether ; in  the  latter  growth  they  surround  a canal  fur- 
nished wth  blood  vessels.  Sometimes  they  entirely 

Fig.  113.  Epidermic  scale.s,  from  the  crust  of  Psoriasis. 

Fig.  114.  The  summit  of  a papilla  from  an  epidermic  growth,  the  result 
of  a bum.  Each  papilla  consisted  externally  of  numerous  epidermic  scales 
distinctly  nucleated,  compressed  together.  Internally  it  was  composed  of 
fibrous  vascular  tissue.  250  diam. 
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assume  a ref,mlar  fonn,  their  interior  being  more  or  less 
lianl,  fibrous,  anil  vascular — in  short,  a prolongiitioii  of  the 
epiiiennis.  At  other  times  they  soften  on  their  summits, 
ami  assume  the  structural  peculiarities  of  the  epithelial 
ulcer  afterwards  to  be  described. 

Vfgetahle  Parasites. — Tliese  are  present  in  tinea  favosa, 
and  in  certain  forms  of  eczema  and  pityriasis. 

Tlie  /ucMA  cnist  is  comjK)se<l  of  a caj)sule  of  ejudennic 
scales,  lined  by  a tinely  granuhir  nniss,  fn.ni  which  millions 
of  crj-ptogamic  jdants  spring  up  ami  fructify.  The  pro* 
sence  of  these  jiarasitic  vegetations  constitutes  the  jwithog- 
nomonic  diameter  of  the  disease. 

In  order  to  exiunine  the  natural  fK>sition  of  these  vege- 
tations microscopically,  it  is  necessarj*  to  make  a thin 
section  of  the  capsule  comjdetely  through,  embracing  the 


outer  layer  of  epidermis,  amorphous  mass,  and  light 
friable  matter  found  in  the  centre*.  It  will  then  lie  foiuid, 


Fiji.  115.  UranrlifK  i«f  tlip  ArAonon  Schietileiiti,  in  an  early  »U(te  of  ile- 
TPlopmrnt,  KrowiUf?  from  a molecular  matter,  and  mingled  with  epidcmiic 
scales,  from  a very  minute  favus  cnist. 

Fig.  110.  Fraguieuts  uf  the  bnuichea  more  highly  ilevelo|>cd,  with  nu- 
merous siKirulea  mid  molecular  matter,  fr«.>m  the  centre  of  an  advanced 
favus  crust.  _ 
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on  presising  this  slightly  hotween  glasses,  and  examining  it 
with  a magnifying  power  ot  300  diameters,  that  the  cylin- 
diical  tubes  {titalli)  spiing  from  the  sides  C)f  the  ca])sule, 
proceed  inwards,  gi%'e  off  branches  dichotomously,  wluch, 
when  fully  developed,  contain  at  their  tenuinations 
{m>/celia)  a greatei'  or  less  number  of  round  or  oval 
globules  {si>oridia).  Tliese  tubes  are  from  the  1-GOOOth 
to  1 -8000th  of  an  inch  in  thickness,  jointed  at  iiTegular 
intervals,  and  ofUui  containing  very  minute  molecides  in 
tlieir  interior.  The  longitudinal  diameter  of  the  sporules 
is  generally  from  1 -4000th  to  l-2000th,  and  the  trans- 
verse from  l-4000th  to  1-GOOOth  of  an  inch  in  diameter. 
I have  seen  some  of  these  oval  and  round,  twice  the  size 
of  the  others.  The  long  diameter  of  the  former  measured 
] -1 500th  of  au  inch.  The  mycelia  and  sporules  agglomer- 
ab*<l  in  masses  are  always  more  abundant  and  highly  deve- 
loped in  the  centre  of  the  crust.  The  thalli,  ou  the  other 
hiuid,  are  most  numerous  near  the  external  layer.  There 
may  fre<piently  be  seen  swellings  on  the  sides  of  the 
jointed  tubes,  which  are  apparently  commencing  ramiti- 
aitions. 


Fig.  117. 


On  examining  the  hairs  which  pass  through  the  favus 
crusts,  it  will  often  be  found  that  they  present  their 

Fiir  117.  a A light  hair,  containing  branches  of  the  Achorion  Schoen- 
Uini—(vmnifieil  300  diamekrs  linear).  The  wood-entter  has  made  the 
bmil^es  too  beaded,  h,  A darker  coloured  hair,  containing  branches  of 
tlie  phmi-iviagnijUd  800  diameters  linear). 
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healtliy  structure.  At  otlier  times,  however,  tliey  e\-i- 
<iently  contain  loni,',  jointe.1  hranche.^  similar  to  tlio.so  in 
tile  cm.st,  running'  in  the  lon>:  axis  of  the  hair,  whicli  is 
exceedingly  hrittle.  1 have  o,.,RTally  fonml  the.<e  alnm- 
ilaiit  in  very  chronic  ca.s«‘8  ; ami  on  mhlinjj  water,  the 
flni.l  may  he  seen  runnin-  into  these  tnhes  by  imbibition, 
leavino  here  ami  there  bubbles  of  air,  more  or  les.s  lonj'. 
Tliere  am  be  very  little  doul.t,  that  the  tuK-s  ami  sjN.ruhti 
after  a time  completely  fill  iq.  the  hair  follicle,  ami  fn.m 
thence-  enter  the  hair,  causing  atn.phv  of  its  bulb,  ami  the 
bahlness  which  follow.s  the  ilis^-Rs^.-.  The  various  siei«  of 
this  j.ro.-es,s,  however,  1 have  been  unable  to  follow,  m-ver 
havin-  ha.l  an  oiiisirtunity  of  obs,-rvin;r  favus  in  the  dead 
seal]),  amt  of  making'  ])rojK-r  sections  of  the  skin. 

J'oniAUic  AV.vwu.—  I have  s.itisfi.-,l  myself  that  then- 
are  certain  Ibrms  of  erui.tion,  e-.|.ecially  on  the  scalp  and 
beanl,  which  to  the  nak.-.l  i-ye  jin->s-nt  ail  the  characters 
of  chronic  eczema,  ami  bid  defiance  to  every  kind  of  ordi- 
nary treatment.  On  removing  ,,i„,  „f 
sucli  circumstances,  it  will  fre.|iu-ntly  Ik-  foun.l  that  it 
contains  chaj-h-ts  ami  ma.sse.s  of  minute  olobular  s].oruh-s 
from  the  .sixth  to  the  tw.ethousandth  of  an  im  h in  <lia- 
meter.  Ihese  al,-o  oc  ur  in  Kroiq-s,  varying;  in  size,jn  the 
sfieath  of  tin-  hair,  ami  <Kca,si,„ially  anions'  the  crust.s  on 


Fii{.  iis 


In  most  cases,  the  hair  i.s  vi  iy 


»air  jtlurktHl  frurii  a rhroiiic  cniitl  of 
witlim  iu  »ub«taiu-t-  nn.i 

Jiam. 
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Parasitic  Pityriasis. — In  other  cases,  the  disease  closely 
reseinhles  chronic  Pityriasis,  presenting  a white  furfura- 
ceous  eruption  all  over  the  scalp.  In  a case  of  this  kind 
I found  the  thalli  and  sporules  much  laiger  than  those  in 
ordinary  favus  (Fig.  119),  hut  whether  this  be  not  a 


modification  of  that  disease  is  questionable.  It  is  alto- 
gether unlike  the  so-called  microsporon  furfur  described  by 
Eichstedt,  which  more  resembles  the  groups  of  sporules 
represented.  Fig.  118. 

Animal  parasites. — Of  these,  the  pediculi,  or  lice,  are 
too  well  known  to  need  description.  But  we  may  shortly 
allude  to  the  Acarus  scabiei,  and  the  Entozoon  follicu- 
lorum. 

Tlie  Acarus  scabiei  (see  Fig.  120)  has  been  proved  by 
the  researches  of  M.  Bourguignon  to  be  the  undoubted 
cause  of  itch.  The  male  is  about  a third  smaller  than  the 
female.  He  has  suckers  on  two  of  his  hind  feet,  and  pos- 
sesses on  the  abdominal  surface  genital  organs,  all  of 
which  characters  are  absent  in  the  female.  She,  on  the 
other  hand,  in  addition  to  her  size,  and  the  negative 
marks  alluded  to,  is  characterised  by  the  three  kinds  of 
horny  spines  which  are  scattered  over  the  back.  The 
suckers,  or  juubulacria,  are  organs  of  locomotion  ; the 
mandibles  enable  it  to  cut  the  epidemiis,  and  extract  fluid 

Fig.  119.  Tlialli  and  sporule.s  from  chronic  pitjTiasis  of  the  scalp. 

260  diam. 
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fn.m  the  tissues  wliich  passes  Ihruuyli  a delicate  a‘sopl,a- 
Mi.  the  lutenial  tenuijiatiou  of  which  is  unknown,  the 
IhhI.v  of  tlte  aiuntal  being  apparently  Idled  with  an  unor- 
ganised, ^eIy  finely  molecular  pulp.  A short  delicate 


'ihl...  ,eh  , ''■*l""‘l'.rt  a|.|.,rat,w  enil  I,-  .lim.ven  'l, 

the  niitritiv  . rT  "-'>^'l‘l‘agus,  an.l,  like 

t«-ri(.r  At  themselves  through  the  in- 

t;r.;:r,rn'hrri;r‘“  

inaKiiiflr.1  loO  .liam.  tere — 


I. 
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The  mule  is  more  aj^le  than  the  female,  and  may  be 
observed  to  run  about  on  the  sirnface,  ]dunt,dng  his  head 
now  and  then  into  the  skin  to  extract  nourishment.  But 
he  never  buries  his  body  in  holes  or  furrows  as  the 
female  does,  in  order  to  deposit  her  eggs.  In  number  the 
male  is  to  the  female  as  one  to  ten.  He  was  first  dis- 
covered by  Eichstedt,  subsecpiently  by  Lamjuetin,  and  has 
been  carefully  studied,  described,  and  figured  by  Bour- 
guignon. 

The  hal)its  of  these  insects  account  for  the  well  known 
tegimientary  irritation  of  pereons  affected  with  itch,  when 
they  get  warm  in  bed  or  approach  a fire.  It  ajipears  that 
both  males  and  females  are  active  when  the  infected  indi- 
vidual enjoys  a certain  elevated  temperature.  The  males 
and  young  females  then  run  about,  and  feed  themselves 
by  puncturing  the  skin  and  swallowing  the  juices  and 
blood  globules.  It  is  then  also  that  the  mothers  bumiw 
into  the  epidermis,  cutting  with  their  mandible.s,  and 
pushing  their  bodies  fonvard  with  the  assistance  of  the 
.spines  on  their  backs  which  serve  as  f/Vf/YUi/,  and 

so  form  grooves  which  advance  at  ab(jut  the  rati‘  of  one- 
twelfth  of  an  inch  each  night.  The  male,  besides  hunting 
for  food,  is  very  active  in  ])aying  attention  to  his  female 
friends,  airefully  avoiding,  however,  such  as  are  about  to 
become  mothei-s.  All  these  various  operations  sufficiently 
account  for  the  itching  on  the  surface  of  the  skin,  as  well 
as  the  tingling  and  occasional  stinging  sensations  often 
experienced. 

The  Entozoon  FoUicidorum  inhabits  the  sebaceous  fol- 
licles of  the  skin,  and  is  very  common  in  the  face,  more 
especially  when  the  seat  of  acne.  In  the  follicles  of  the 
nose  they  are  present  in  the  majority  of  living  ]>er- 
sons,  luid,  according  to  Simon,  are  almost  universal  in 
dead  bodies.  He  frecpiently  found  them  living  .six  days 
after  the  death  of  the  individual  in  whom  they  were 
found.  The  animal  measures  from  1-1 35th  to  l-t!4lh  ol 
an  inch  in  length,  and  from  1-1 55th  to  l-555th  of  an  inch 
in  breadth.  It  is  composed  of  a head,  a thorax,  and  ab- 
domen. 
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Tlie  /ifaJ  rvpre-sents  in  ftjriii  a truncated  cone,  llatteiied 
from  above  downwanls,  and  directed  obliquely  downwanl.- 
froni  tlie  anterior  jiart  of  tlie  trunk.  The  e.xLteiice  of  an 
e\e  has  not  been  determineiL  Tlie  hciid  is  furni.shed  witli 


PiK.  IJI. 


two  nia.xillarv  palpi,  wliich  admit  of  e.xtim.sive  motion. 
'Hu-  is  the  broade.st  part  of  tlie  animal,  ami  is  cni- 

|K)s«sl  of  four  .segments.  In  each  of  these,  on  eiuh  sid.-, 
•in  tin  h J.JS,  ei|^ht  in  number.  I he  x'aiies  m 

lens'll!,  is  annulated  in  .structure,  admittino  of  certain 
inovenient.s.  Internally,  Dr.  Krasin  us  Wilson  has  timed 
out  an  alimenUiry  canal,  and  its  termination  in  an  anus, 
tooether  with  a bmwni.sh  ma.ss  he  considers  t..  be  tln'  liver. 

I-  IK  I JI  Cul-.le-»ar  „f  ft  sclMu-emis  .-..iitaininK  tline  animal.  iil.  s 

II.  .Iim-reMt  pesitlmis,  nn.l  i«„  r.vMhy  ) ,\Uxm. 
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No  sexual  diflerences  liave  been  discovered  in  them,  and 

they  possess  no  resj)iratory 


The  animalcule  is  easily 
found  by  compressing  with 
two  fingers  the  skin  we  wish 
to  e.\amine,  until  the  seba- 
ceous matter  is  squeezed  out, 
in  the  form  of  a little  worm. 
Tliis  matter  should  be  jdaced 
in  a dro])  of  oil  pre\iously 
heated,  tlien  separated  with 
needles,  and  examined  with 
a microscope  magnifying  250 
diameters.  Tlieir  movements 
are  slow,  whilst  the  confor- 
mation of  tlieir  articulations 
only  jiemiits  them  to  move 
forwards  and  backwards,  like 
lobsters.  (Gruby.)  They  are 
nourished  by  the  sebaceous 
secretion  of  the  follicles. 

They  most  commonly  oc- 
cupy the  excretoiy  duct  of 
the  follicles,  which  are  often 
dilated  in  the  places  where 
they  are  lodged.  Their  head 
is  always  directed  towards  the 
base  of  the  gland.  When 
there  are  many  together,  they 
are  jdaced  back  to  back,  and 
their  feet  are  apjdied  again.st 
the  walls  of  the  duct.  A\dien 
verj-  numerous,  they  are  com- 
pressed closely  together,  and 
are  found  deeper  in  the  ducts. 
They  rarely  exist,  however,  at  the  base  of  the  gland. 

Fig.  122.  Hair  amt  its  follicle,  in  wliich  may  be  seen  the  animalcules 
descending  towards  the  root  of  the  hair,  and  cul-de-sac  of  the  follicles.— 
(After  Grulry.)  100  diam. 
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In  youiiK  IWWJIIH  they  generally  vary  in  numher  from 
twij  to  lour  ; in  an  aged  indivi'duiil,  they  may  be  from 
U*n  to  twenty.  (Griiby.) 

2.  Lataneovs  L Icert. — lu  liealthy  granulating  sores, 


isi-  Fi<c  1S4. 


wliilst  tlie  surface  i.s  covered  with  nonnal  pu.s  coq)uscles 


(Fig.  58),  the  granulations  tlicmselves  i>restmt  fibre-cells  in 
all  sUiges  of  development  i)u.s.sitig  into  tibrea  (Fig.  123). 


lil 


F ^ ou  I ^ f"""  * '■’“-''•■"M  nicer, 

p from  m.re  cell*  in  ■ clcatrii. 

Fik'.  1-j.  Epithelial  ami  flbre-oelU.  fn.m  the  aurf.ee  of  an  ulcer  of  the 


ItM.  Alter..d  epithelial  celU,  fM,„  the  surface  of  another  labial 

2M  diam. 
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In  scrofulous  and  unhealthy  sores  the  pus  is  more  or  less 
V)rokeii  down,  or  resembles  tubercle  corpuscles  (Fig.  61). 


Fig.  127. 


The  epithelial  ulcer  is  very  common  on  the  under  lip, 

Fig  127  EpiUcrmio  scales  in  mass,  anil  isolated  from  chimncy-swecjis 

..ancerof  the  scrotum.  Below,  to  the  left,  is  a group  of  deep-seated  cells  . 
and,  to  the  right,  another  group,  after  the  addition  of  acetic  acid^^^^ 
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i-ommeucin-f  in  the  form  of  a .^laall  imlunUiun  or  wart,  but 
rapiilly  fiofteiiing  in  tlie  centn-, 
a.'^siiine.s  a t:iij)-(*haj)eil  depres- 
sion, witli  indurated  mar>'in.s, 
which  e.vteiid  in  a circular  fonn 
more  <ir  Ics.s  over  the  cheek  and 
cliin.  An  examination  of  tlie 
Sftfteiied  matter  sometimes  ex- 
hibits  epitlielial  cells,  minyled 
with  tiljre  or  tibro-plastic  cells, 
its  in  Fioure  1 2.‘).  At  otln-r 
times  the  cells  are  enliuyed, 
llattt'Ued  out,  iind  jiujre  or  le.ss 
loadeil  with  fat  molecules  and 
K'ranules  (Fi^.  12(i).  These* 

orowths,  thoiioh  ^,'enendly  ile- 
nominated  ciincer,  an*  at  once 
distiii;4uishe<l  by  a microscojiic 
examination,  its  may  be  a.scer- 
tained  by  coni]iarino  the  above 
tij,'ures  with  >*roiips  of  caiuer- 
I’ells.  '1  he  so-called  chimiiev- 
sweep's  cancer  of  the  .scrotum  is 
e.ssentially  a similar  formation, 
cjin'istim,'  ext«Tnally  of  flattened 
ejiithelial  Males  jKtssino  into 
fibres  ( Fi;,'.  1:>7).  Deeper 

.seated,  are  either  j,'roups  of 
younger  cells,  or  concentric 
layers  of  a;;;,’re^Mttsl  scales,  such 
Its  those  formerly  ti^mnsl  in  an 
ulcer  of  the  toneme  (Fi;t.  42). 

The  cancerous  ulcer  of  the 


skin  is  often  dillicult  to  distinmiish  microsco],ically  from 
the  ejiithelial  ulcer,  liecause  the  external  layer,  like  it. 


I- is*  p.’s  A|i|M'»niiiri*  of  sti-fitin  of  I'ani-rroiiii  uleer  of  tlio  Kkiri.  n 
Kpiileniiir  Ki  Hlfs  aiol  fusifonn  . orpiis.  l.  s on  tlisexlsnial  surfac-.  h,  (imiip 
of  epi.li'niii.  M«l.s.  . . Kiliro-flaaii..  of  tlo- ilrniiis.  il.  Caiir’cr-crlU 
iiinitrateil  into  the  lllirona  tissue,  iiinl  IlUing  up  the  Im  uli  of  il.  nuis. 


-Vi  tliam 
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is  often  composed  of  softened  e])idemiis.  When,  how- 
ever, a drop  of  cancerous  juice  can  be  squeezed  from 
tlie  sui-face,  it  is  found  to  contain  groups  of  cancer  cells, 
which,  from  their  general  aj)pearance,  may  for  the  most 
part  be  easily  distingui.shed.  Considerable  e.\i)erience, 
however,  in  the  knowledge,  and  skill  in  the  demonstra- 
tion, of  cancerous  and  cancroid  growths,  are  necessary 
in  order  to  pronounce  confidently  on  this  point  ; and  to 
this  end  an  acquaintance  Avith  the  Avhole  subject  of  the 
histology  of  morbid  growths  is  essential.* 

It  may  sometimes  appear  that  we  can  exactly  deter- 

a 


b 


mine  the  nature  of  morbid  growths  which  are  capable  of 

* See  the  Autlior’s  Treatise  on  Cancerous  and  Cancroid  Growths. 
Edintiurgh,  1S49. 


Fig.  129.  n,  Encejdmloid  tumour  of  the  orbit  and  of  tlie  conjunctiva, 
natural  sue.  V,  Cancer-cells  in  the  tumour,  c,  The  same,  after  the  addition 
of  acetic  acid.— {jyicr  Dohie.)  2.50  diam 
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beinf,'  reached  witli  the  finf^ers  in  mucous  passaj;e.s,  as  in 
the  i)harvnx,  vaj,nna,  etc.,  by  tlm  use  of  the  uiicroscoiM?.  J 
have  seen  several  cases  where  ojierations  have  been  a|i])ro- 
priately  avoided  or  luiderUiken  in  coiifle<juence  of  the  infor- 
mation so  arrived  at.  On  the  surface,  liL^tologiuil  exami- 
nation is  still  more  easily  larfornietl,  as  must  be  apparent 
from  the  position  of  the  soft  ameer  of  the  eye  here 
figured,  which  was  extirj»ated  by  Mr.  Syme,  and  recorded 
by  Dr.  Dobie.  (Fig.  12y.) 


USE  OF  CHEMICAL  TESTS. 

Tlie  chemical  examination  of  urine,  bhxHl,  milk,  and 
other  animal  thuds,  as  well  as  the  detei'tiim  of  jtoi.sons  in 
vomited  matters,  or  other  opganic  mixtures  and  tissues, 
con.stitutes  ati  extensive  field  of  imptir}' — hir  a descrijition 
of  which  i must  n-fer  to  works  on  diemistrj'  and  uiwlical 
jurisjaudence.  At  the  bed-side  much  of  this  kind  of  iiive.s- 
tigation  is  now  suja-rsetle.l  by  the  use  of  the  microsco|a-, 
which  at  a glance  enables  us  to  deti*ct  the  js)Verty  and 
a^lultenitions  of  milk,  the  spissitude  and  altensl  conditiona 
of  bhxHl,  the  nature  of  various  siilts  and  pn*cipitat«-s  in 
urine,  etc.  Tlie  action  of  chemical  n--agents  on  the  cor- 
puscles, made  visible  by  this  instrument,  has  alreaily  been 
alluded  to.  Chemical  tests  are  most  valuable  at  the  l»ed- 
side  to  determine  the  presemee  of  albumen,  bile,  sugar,  or 
chlorides,  in  the  urine,  to  which  is)ints  alone  1 sliall  in  this 
])lace  direct  your  attention. 

Hefon-  j.rocee.ling  to  te.st  the  urine  for  juirticular  sub- 
stances, notice  should  be  taken  of  its  g.-neral  proja-rties  ; 
such  as  Its  colour,  odour,  density,  and  re-action.  Tlie 
nake<l-eye  characters  of  the  cloud  or  precijiitate  which 
apiR-ars  in  almost  everj-  kind  of  urine,  when  allowe.1  to 
rimuun  at  re.st  for  some  time  after  emissi„„,  should  also  be 
oliserved,  and  its  niorj.hological  constituents  deteniiiiied  by 
means  of  the  microscojH.*.  Tlie  observation  of  one  or  more 
such  l>n.j.erties  may  lead  at  once  to  the  establishment  of  a 
correct  iliaguosis,  and  will  certainly  direct  the  path  we 
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should  take  in  the  subsequent  chemical  investigation  of  the 
fluid. 

The  Specific  Gravity  of  the  Urine  is  at  once  obtained 
by  means  of  a uriuometer,  and  should  always  be  noted 
at  tlie  commencement  of  the  examination  of  this  fluid, 
as  it  furui.shes  important  indications  for  further  proceed- 
ing.s.  Thus  the  specific  gravity  is  generally  diminished  in 
clironic  cases  of  Blight’s  disease,  and  increased  in  cases  of 
Diabetes. 

To  detect  Albumen  in  the  Urine. — Boil  a portion  of 
urine  in  a test-tulie  over  the  flame  of  a spirit  lamp,  and 
observe  tlie  result.  If  the  urine,  which  has  in  the  lu-e- 
liminary  examination  proved  to  be  acid,  become  hazy  or 
coagulate,  the  presence  of  albumen  is  certain  ; but  if  it  be 
neutral  or  alkaline  in  its  reaction,  the  cloudiness  may  be 
occasioned  by  the  deposition  of  earthy  phosphates.  One 
droj)  of  nitric  acid  should  therefore,  in  the  latter  instance, 
be  added,  which  will  immediately  clear  uj)  the  opacity  of 
the  fluid  if  due  to  phosifliates,  but  serve  to  inci-ease  its 
turbidity  if  deiiending  solely  on  coagulated  albumen. 

To  detect  Bile  in  the  Urine. — Tlie  test  for  bileqiigment 
is  nitric  acid,  which  changes  the  fluid  containing  it  in  any 
quantity,  first  into  a grass  green,  and  then,  if  the  test  be 
added  in  excess,  into  a ruby-red  or  reddi.sh  lirown  tint.  If 
the  urine  be  veiy  mucli  loaded  with  bile,  as  sometimes 
happens  in  cases  of  jaundice,  so  that  it  resembles  porter  in 
upiiearance,  it  is  better  to  dilute  it  with  water  before  add- 
ing the  acid.  If  the  te.st  be  apjdied  to  the  urine,  placed 
in  a clean  white  plate,  so  as  to  form  a thin  layer  over  the 
surface,  the  play  of  colours  may  often  be  distinctly  seen 
assuming  green,  violet,  pink,  and  yellow  hues.  The  same 
succession  of  tints  may  be  induced  by  nitric  acid  acting 
upon  urine  containing  an  excess  of  indican  (Scluinck),  in 
conserpience  of  this  substance  being  resolved  into  blue  and 
red  indigo,  which  are  subsequently  destroyed  by  the  con- 
tinued action  of  the  acid.  There  is,  however,  little  chance 
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of  fallacy  ari.'siii}^  from  this  source,  as  a marked  excess  of 
indican  has  hillierto  oidy  lx*en  oi>serve«l  in  two  cases 
(Carter),  and  never  in  connection  with  urine  presenting'  a 
bilious  apjayinince.  Pettenkoftr'$  tent. — Pettenkofer’s  test 
for  bilin,  or,  mther,  for  the  choleic  acid  of  the  bile,  is  ap- 
plied in  the  following'  manner.  A few  drojw  of  simj)le 
sjTup  are  mixed  with  a small  (juantity  of  urine  containe<l 
ui  a test-tube,  or  still  Ixtter,  in  a jKucelain  e-iipsule  ; cou- 
centnited  sulphuric  acid  is  then  j,'rjulually  aikhsl  in  consi- 
derable (piantity.  If  choleic  acid  be  jires«*nt,  the  mixture 
will  exhibit  a most  inteus«‘  and  Ixautiful  jmrple  c4)lour. 
Tlie  vessc-1  employetl  should  la?  jilaced  in  oild  water 
before  the  acitl  is  lulded,  in  onler  to  prevent  the  supir 
U-iuf'  dea»ni|H>setl  into  certain  bn)Wii  comj>ounds,  which 
would  tend  to  obscun^  thi-  develojmient  of  the  n-action 
which  has  l>een  described.  True  bile  is  seldom  found  in 
urine,  even  when  larHe  quantities  of  the  colouring  matters 
exist. 

To  dftfct  Huffitr  in  thf  (’riiu. — Tlie  tlir*-e  Wst  te.sts  for 
sugar  in  urine  are  those  known  as  Moon-’s  te.st,  Trom- 
mer’s  te.st,  and  the  Fenuentatiun  test.  .Vottrr’n  (f*f  con- 
sists in  boiling  urine  for  five  minutes  in  a tula-,  with  half 
iLs  bulk  of  liquor  jsita.-csie.  If  sugar  lx-  pr»-s<-nt,  the  liquid 
aa.-uuues  a browui.sh  bi.stre  colour.  Tronmirr'*  tent  consists 
in  aikling  a few  dnq»s  of  a solution  of  sulphate  of  cojtjH.-r, 
so  an  to  give  the  urine  a pale  blue  colour  ; li(|uor  j»otass<e 
is  then  added  until  the  hydniti-d  oxitle  of  cojqs-r  thrown 
down  is  again  disscdved,  which  will  luqqH-u  if  the  urine 
Is-  .saccharine.  The  clear  deej>  blue  solution  which  is 
formed  must  now  be  lioiletl  ; when,  if  sug'ur  be  pre.sent  in 
veiy  minute  quantity,  it  will  be  indicati-d  by  the  mixture 
assuming  a yellowish-n-d  ojuilescent  tint  ; but  if  in  large 
amount,  by  its  becoming  jierfectly  o[*aque  from  the  foniia- 
tiou  luul  pn-cipitatiou  of  the  yellow  sulMixide  of  cojqier. 
If  the  urine  contain  no  sugar,  a dark-green  jirecijdtate  only 
Ls  fornu-d  on  ebullition,  f'ermrntativn  tfut. — A few  drojw 
of  yeast  should  be  atlded  to  urine,  and  a test-tube  com- 
pletely lillwl  with  the  mixture  invertnl  and  allowe<l  to 
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remain  in  a saucer,  containing  a little  more  of  the  urine. 
The  whole  should  then  he  i)Ut  in  a warm  jdace,  of  about 
70  or  80  degrees,  for  twenty-four  hours.  Fermentation 
ensues,  and  carbonic  acid  is  fonned,  which  collects  at  the 
top  of  the  tube,  disjdacing  the  Iluid.  This  test  is  now  but 
seldom  employed,  being  tedious  of  apjdication,  and  not 
giving  such  accurate  results  as  was  at  one  time  supposed. 

Barreswil’s  solution  is  very  useful  when  many  ob- 
servations are  to  be  made  for  the  detection  of  grape 
sugar  in  the  urine.  Take  of  bitartrate  of  potash  and 
crystidlized  carbonate  of  soda,  of  each  150  ]>arts,  of  caustic 
])otash  80  ])arts,  of  sulphate  of  co]ij>er  50  parts,  and  of 
water  1000  ])arts  ; dis.solve  the  carbonate  of  soda  and 
])otash  in  part  of  the  water  boiling,  then  add  the  sulphate 
of  co])])er  ]>uwdered.  When  all  the  bitartrate  is  dissolved, 
add  the  rest  of  the  water,  and  hlter.  A few  drops  of  this 


solution  added  to  a little  urine  in  a test-tube  will,  under 
the  action  of  heat,  throw  down  a dirty  green  or  yellow  pre- 
cipitate of  sub-oxide  of  copper,  if  sugar  be  present. 

Fig,  130.  A pocket  case,  containing  a spirit  lamp,  two  stoppered 
bottles,  test  tube,  test  paper,  with  matches  and  file  for  obtaining  a light. 
The  bottles  may  contain  nitric  acid,  and  Barreswil’s  solution  for  the  detec- 
tion of  sugar.  Half  the.  real  size.  Sold  by  Kemp,  InUnnary  Street. 
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To  dftect  Chloridex  in  thf.  Urine. — Adil  to  urine  in  a 
test' tube,  about  a sixth  part  of  it.s  bulk  of  stnnio  nitric 
acid,  and  tlicn  a few  droi.s  of  a solution  of  nitrate  of  silver. 
If  any  soluble  chloride  Ije  present,  the  chlorine  will  U* 
thrown  down  in  combination  with  the  silver  as  a white 
pmcipitate  ; but  if  none  exist  the  (Ini.l  will  remain  clear 
From  the  de},Tee  of  turbidity  or  ha/iness  occasioneil  by  the 
iuldition  of  the  silver  solution,  a ron;,di  estimate  may  Ik* 
made  of  the  amount  of  chloriiles  contained  in  the  urine. 


A small  case  1 have  caused  to  Ik-  aminj^K-d  will  Ik* 
lound  useful  for  examining  urine  bv  the  j.ractitiom-r  as 
It  IS  readily  carrie.l  in  the  locket.  It  contains  a spirit 
lamji,  test  tube,  two  ^dass  stop|KTt-d  liottles,  test  Jmijkt, 
matches,  and  a file  for  strikiii;'  tin-.  ,See  Fij*.  1.3o.) 


In  conclu.lino  this  subject,  allow  me  to  iniiire.ss  uik.u 
you  the  -reat  iiuiM.rmuce  of  making;  yourselves  acquainted 
with  all  the  m.Kles  of  examination  I have  brou^dit  before 
you,  rather  than  one  or  more  of  them.  It  t.Ki  freciuentlv 
happens  that  exclusive  attention  to  a ]>articular  meth.Ml  of 
exploration  has  n-uden-d  some  medical  men  o,mh1  obser- 
vers of  symptoms,  whilst  they  are  iinacquaint.-.l  with  phv- 
sical  diaKUiosis  ; and  a-rain,  aiiiono  thus.,  who  have  culii- 
vat«-.l  the  latter,  there  an-  some  who  can  jK-rcuss  and  iis.- 
he  stethos^-ope  with  skill,  who  are  iKtiorant  of  the  u.s,-  of 
the  micn.s,o|s-.  Now  y.ui  should  re-ani  all  instruments 
only  as  means  to  an  en.l.  In  themselves  thev  are  nothiim 
ami  can  no  mon-  confer  the  jH,w.-r  of  obsen  iiiK,  n-tlectine 
or  of  advancing  knowh-,l>-e,  than  a cuttiiio  iusirunient  can 
Kive  the  jmlKiuent  and  skill  necessarv  for  iK-rforminL:  a 
jrri-at  oiH-mtion.  We  shouM  h-arii  to  .listinguish  U-tween 
le  mechanical  m.  aiis  nece.s.s,ir>-  for  arriviuK  at  truths,  and 
tho^.  ,H,wers  of  observation  ami  mental  processc-s  which 

I mselves.  In  short,  rather  endeavour  to  ob.s,-rve  care- 
ull}  am  reiLson  correctly  on  the  facts  presented  to  vou 
than  u.uste  your  tune  in  alt.-rino  the  fa-hion  and  imj.Vov- 
iiif,  the  ].h\sical  j.roiK-rties  of  the  metuis  by  which  facts 
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lire  fificertained.  At  the  same  time,  tliese  means  are 
absolutely  necessary  in  order  to  arrive  at  the  facts  on 
which  all  coiTect  reasoniii}'  is  based  ; and  jtcrhups  no  kind 
of  knowledge  has  been  so  much  advanced  in  modern  times 
l)y  the  introdnction  of  instruments,  and  by  jihysical  means 
of  investigation,  as  that  of  medicine.  Tliese  enable  the 
jiractitioner  to  e.\tend  the  limits  to  which  otherwise  his 
sens«^*s  would  be  confined.  C'he.st  measurers,  ple.vimeters, 
stethoscopes,  microscopes,  specula,  probes,  etc.  etc.,  are  all 
useful,  ami  in  particular  cases  indisjien.sable.  1 do  not  .say 
emjiloy  one  to  the  e.xclusion  of  the  other,  but  be  equally 
de.xterous  in  the  use  of  each.  Ifo  not  endeavour  to  gain  a 
rejmtation  as  a microscopi.st,  as  a stethoscojiist,  or  as  a 
chemist  ; but  by  the  a])proi)riate  ajqdiaition  of  eci'ry 
instrument  and  means  of  research,  seek  to  arrive  at  the 
most  exact  diagnosis  and  knowledge  of  disease,  so  as  to 
earn  for  yourselves  the  title  of  enliglitened  medical  pr.icti- 
tionens.  Above  all,  do  not  be  led  away  by  the  notion  that 
any  kind  of  rea.soning  or  theory  will  enable  you  to  dis- 
peii.se  with  the  luireful  observation  of  facts.  What  is 
called  tact  and  skill  is  not  a peculiar  intuition,  or  a 
sujierifir  jiower  of  intelligence  ])ossessed  by  certain  jiersons, 
but  is  always  the  result  of  constant  and  laborious  examina- 
tion of  .symptoms  and  signs  in  the  living,  combined  with 
careful  research  into  the  nature  of  morbid  changes  dis- 
covered in  the  dead. 
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LEriUKK  VII. 


THK  CLASSIFICATION  AND  DIAGNOSIS  OF 
CUTANEOUS  DLSEASPX 

Notwitimandixo  thf  ;rn.-ia  (ulviincfs  wl.kl.  hav,-  iH-t-ii 
iiwali-  in  i.iir  knowU-.I^;,-  „r  .liseiws  of  the  skin,  it  cannot 
I'f  .lenuMl  that  very  inexact  notion.-  j.ivvail  reoanlino  thi.- 
das.- of  .iis,.r<Iers.  I .lo  not  lo  re  alliule  to  the  enrptive 
levers,  which,  from  their  fre.,ueiicv  un.I  .lancer,  neces-sirily 
■ leinand  the  attention  of  every  i>n.fessionaI  man,  so  mucii 
ii-  to  the  lighter  ami  more  chronic  di.-onlers  to  which  the 
skin  is  subject.  l^monmce,  however,  here,  although  it 
seldom  occasions  danjier  to  human  life,  i.riHluces  ^reat 
inconveni.  nces,  e.xas]K-mtes  the  |.roj;ress  of  other  malmlie.s, 
renders  hte  miseruMe,  and  fre.iuently  (h^stroys  th.»s-  stK:iaI 
relations  and  lies  which  constitute  haiijaiie.ss. 

A lady  wa-  s«-ize.l  with  an  eru|.tion  on  the  |■enitaI 
ore, ins.  which  reiideivd  the  slightest  contact  unU-aralde 
Her  hushand  susiH-ctisl  that  she  laD.iired  under  svnhilis. 
ami  accused  her  of  infidelity.  A ine.li.al  man  who  was 
consulted,  j.roiiounced  her  .lisea.s<-  venereal— a se|«ration 
t-H.k  place  i.etween  the  ,«rties  ; the  lady  always  niaintain- 
iiij^  her  innocence,  hut  anxious  to  e-cajs-  the  iinfoumled 
suspicions  and  ill-treatnieiit  ..f  her  hushuml.  Meiriirv  and 
ant i-venereal  treatment  were  continiusl  for  .soiiie  time,  hut 
the  .liscuse  increase.1  in  intensity.  At  length  another 
idnsician.  .skill,., 1 in  the  ,lia-„osis  of  skin  ,li.s,.as,.s,  was 
•-•onsiilted,  who  prom.umv,!  it  to  he  an  rc.vwu  mhnim 
■lU'te  uii.'onnected  with  syphilis  ; and.  on  tin-  application 
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of  aitpropriatc  renic,'die.s,  a spoeily  cure  confirmed  his 
diagnosis. 

A lady  in  the  country  sent  one  of  lier  ser\’ants  into 
to\m,  to  obtain  advice  for  an  erujdion  which  liad  broken 
out  on  lier  body,  and  which  she  was  afraid  might  be 
communicated  to  lier  children.  Tlie  jiractitioner  con- 
sulted was  much  jmzzled,  and  asked  me  to  see  tlie  jiatieiit, 
who,  according  to  him,  was  labouring  under  a rare  form  of 
skin  diseiuse.  I found  a kerpes  zoster  extending  round  one 
half  the  trunk,  and  told  him  it  would  disajipear  spontane- 
ously in  a few  days,  whicli  it  did. 

Nothing  is  more  common  in  practice  than  to  meet  with 
cases  among  servants,  where  prurigo  lias  been  mistaken  for 
itch,  causing  great  alai'in  to  the  hunily,  and  much  injurj- 
to  the  servant.  The  various  diseases  of  the  scalp  also  are 
continually  confounded  together.  Indeed,  examples  might 
easily  be  accumulated,  ]iroving  the  inconvenience  which  an 
xuiacquaintance  with  skin  diseases  may  occasion  both  to 
imlient  and  jiractitioner.  A young  medical  man  is  esjie- 
cially  liable  to  be  consulted  in  cases  of  trilling  skin  eruj>- 
tious  ; and  nothing  is  so  likely  to  establish  his  cri-dit,  as  the 
ready  diagnosis  and  skilful  management  of  such  disorders, 
especially  when  (as  freijuently  happens)  they  have  been  of 
long  stiinding,  and  baflled  the  efforts  of  older  jiractitioners. 
Conceiving,  then,  that  this  subject  deserves  more  careful 
consideration  than  it  usually  meets  with  in  a clinical 
coui-se,  1 propose  directing  your  attention  to  the  classifica- 
tion and  general  diagnosis  of  these  disorders,  as  a further 
introduction  to  the  study  of  individual  cases  in  the  wai'ds. 


Classification. 

Skin  diseases  are  so  vaiious  in  ajipearance  and  in  their 
nature,  that  many  experienced  jiractitioners  have  endea- 
voured to  facilitate  their  study  by  arranging  them  in 
groujis. 

There  are  three  kinds  of  cla-ssification  which  deserve 
notice  : — 1st,  The  artificial  classification  of  Willan  ; 2d, 
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The  natural  arrangement  of  AJibert;  ami  3d,  A iwtho- 

ogia.1  arrangement  founded  on  the  sui.nosed  morbid 
ie.^ions. 

Of  the.se,  tiie  be.st,  and  tlie  one  wliich  most  facilitates 
tlie  study  of  cutaneou-s  di.seii.se.s,  is  certainly  that  of  WiJlan 
.0  doubt  It  1ms  Us  faults  an.l  inconveniences,  but  many  of 
them  have  been  removed  by  Biett.  This  cIa.s.sification  is 
ounded  ujsm  the  character  j-resente,!  by  the  enij.tion, 
i<  h,  w hen  once  known,  deternnries  the  disease.  It  is  an 
<;  •!  ^.ng  that  it  is  much  easier  to  play  the  critic  and  t.. 
iin.l  lault,  than  to  construct  .something  better  'Hiis 
remark  may  be  well  aj.plie.l  to  tho.se  ^^h„  luive  ventimsl 
o se-t  iLside  W ,Ilan’.s  arrangement,  and  bring  forwanl 
o hers.  l.e  natural  classification  of  AliUn  can  m-ver  be 

kntmT'l  f !l  a considerable 

knowledge  of  the  subject.  The  isUhoh^ical  arrangement 

louder  ' "“"■•'id  anatomy  and  jK.thte 

of  many  skin  disiatses  an-  unknown;  how,  then  can 
've  foun.l  a classification  upon  them  I ludee.l,  the  verv 
principles  o,i  which  such  classifications  au-  bas.-d,  are  con’ 
imually  nnderge.ing  changes  as  jiatlndogv  a.lvances. 

On  the  whole  therefore,  the  arrangement  be.sf  suite, I 

•ui,  Pal  1 'T  ll*Ht  of  Willan 

IB.,. nun,  with  the  nuslifications  intr.Kluce,l  into  it  by 


/YaiViW— Ik.fore  w,.  can  procee.l  t,.  refer  any  i„rti- 
w h ,h‘‘‘T  ;'  \"lT'^Triate  class,  we  must  be  acpia  „t,al 

^i/.-d  siiiH.rfi,.i„l  na/pmclles,  wCl\"  dlmpla-'irlind^^^ 

M.re  and  terminate  in  ,le.s,pianiation.  ^ 

a, St. 
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skill  by  the  interposition  of  a watery  Iluid,  usually  trans- 
liarent. 

4.  Pustula  (Pustule). — A circuinscribed  elevation  of 
the  cuticle,  contidniug  jius.  It  is  succeeded  liy  an  elevated 
scab,  wbicli  may  or  may  not  be  followed  by  a cicatrix. 

5.  Pajnda  (Pimple). — A small,  solid,  acuminated  ele- 
vation of  the  cuticle,  in  appearance  an  enlarged  papilla  of 
the  skin,  coimnonly  terminating  in  scurf,  and  sometimes, 
though  seldom,  in  slight  ulceration  of  its  summit. 

6.  Sijuavia  (Scale). — A lamina  of  morbid  cuticle,  hard, 
thickened,  whitish,  and  ojiaque,  covering  either  small 
pa])ular  red  elevations,  or  larger  deep-red,  dry  surfaces. 

7.  Tubercula  (Tubercle). — A small,  hard,  indolent, 
])rimary  elevation  of  the  skin,  sometimes  suiipui’atiug  par- 
tially, sometimes  ulcerating  at  its  summit. 

8.  Macula  (Spot). — A jiermanent  discolouration  of  some 
portion  of  the  skin,  often  witli  a change  of  its  structure. 
Tliese  stains  may  be  white  or  dark-coloured. 

The  dilferent  a])j)earances  thus  described  characterise 
the  eight  orders  of  Willan  and  Bateman,  viz.,  1.  Exanthe- 
mata ; 2.  Vesicula)  ; 3.  Bullae  ; 4.  Pinstula*  ; 5.  Papulai  ; 
G.  S(piama>  ; 7.  Tubercula)  ; 8.  Itlacula.  The  principal 
modifications  made  by  Biett  are  removing  from  these 
groups  certain  diseases  which  have  no  afiuiity  with  them, 
and  fonuing  them  into  extra  orders  of  themselves.  Thus 
he  makes  altogether  fifteen  orders,  as  seen  in  the  following 
classification  given  by  his  jnipils  Schedel  and  Cazeuave, 
wliich  also  iiulicatc  the  subdi\dsions  into  which  each  order 
is  divided  : — 


Order  I. — Exanthemata. 

Varicella. 

Equinia. 

Rubeola. 

Order  III. — liullet. 

Order  V. — PiijmUv. 

Scarlatina. 

rcmpliigus. 

Lichen. 

Erythema. 

Rii])ia. 

Prurigo. 

Erj'sinelas. 

Order  IV. — Eustulce. 

Order  VI. — i}(fuama\ 

Roseola. 

Variola. 

Psoriasis. 

Urticaria. 

Vaccinia. 

Pityriasis. 

Order  II. — Vesicula;. 

Ecthyma. 

LMiyosis. 

Eczema. 

Impetigo. 

OrjJER  VII. — Tuberculw. 

Hcri)es. 

Acne. 

Lepra  Tuberculosa 

Scabies. 

Mentagra. 

Lupus. 

Miliaria. 

Porrigo. 

Molluscum. 
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FraniUisia.  Ohher  IX.—fiurpura  f,-h  „ , 

CLeloMea. 

Order  — Macula;  d , I'O’Tfm. 

Lcntifc'o.  j^'ii  r”  —EUrhaniiatU 

EphelMe,.  Ziuf" 

aiiil  Vitiligo  XIII The  Au"'^  A'W>*iIi</<e  or 

go.  .XIII.-77i*  SypkUUic  EruptioHA. 

iiVfii  tills  chw^sificatioii  is  verv  coiiinli.nfisi  ..n  i 

sidf  I 'll  '*11  *'**^'^^  (in.I  jn-actical  at  the  bed- 

St;;::;; 

s‘, II, tiriri” 

i,.„v..  .i,;;.!;?  „,,.  “'“'f  "'"■ 

roseola,  ainl  unicari  i I i . i*^’  namely,  en  theiiia, 

these  may  1„.  acoa.i'puide.l 'by7l“du  V***’ 

occur  in  several  othJr  skin  dUacsrs  j\uV'l""  ‘ 

to  lonn  a chLs.silkation  which  is  m-rfe.^  ^ 

cal,  but  one  wlii.  li  • *^t'  even  jxilholoi'i- 

o....it'n;;  “'ni'r  t r 

tUcRlihed  «mall-no.x,  and  1 on,ir>l  f 

I ilo  variola  S<-abi  -s  ti  * *''*  ri'uson.s  as 

'■“'i.  

li«J  i.i  i.  l.„  ^ T|'“  „f  f'  “'‘"t.-'li.r.  Wc 

u . b cvIloiX'S.” 


172  THE  CLASSIFICATION  OP  CUTANEOUS  DISEASES. 


in  successive  crops,  and  forming  a laminated  scab.  Rupia, 
on  the  other  hand,  is  evidently  a j)ustular  disease,  fonning 
a prominent  scab,  producing  ulceration,  and  lea\ing  a cica- 
trix. I shall,  therefore,  add  pemphigus  to  the  order  vesi- 
cula3,  and  rupia  to  that  of  the  pustula;. 

From  the  Pustula,  for  the  reasons  formerly  stated,  I 
expunge  variola,  vaccinia,  and  ecpiinia.  Mentagra,  so  far  as 
I have  been  able  to  study  it  in  this  country,  has  always 
consisted  of  eczema  or  impetigo  on  the  chin  of  the  male. 
In  syjdiilitic  cases,  it  is  more  or  less  tubercular,  and  it  has 
been  described  also  as  consisting  of  a vegetable  ]>arasite. 
Although  I have  never  seen  the  appearance  figured  by 
Cazenave  (Plate  1 G),  1 can  understand  that  such  a menta- 
gra might  really  consist  of  vegetable  fiuigi.  At  all  events 
mentagra  is  not  a special  ]mstular  disease.  Porrigo  means 
any  eruption  on  the  head,  whether  vesicular,  ])ustular,  or 
squamous.  Favus,  to  wliich  it  has  long  been  aiqdied,  is 
undoubtedly  a vegetable  jiarasite,  and  ought,  with  others 
of  a like  nature,  to  constitute  a class  of  themselves.  More- 
over, it  is  neither  vesicular  nor  pustular.  Hence  the  cla.ss 
of  pustulao  will  with  us  contain  only  imjietigo,  ecthyma, 
acne,  and  rupia.  • , 

Tlie  ordei-s  ■'P,apula  and  Srjuniiue  remain  the  same. 
The  strophuliLs.  of  many  English  writers  is  certainly  only 
lichen  occur ring*'Hi'  the  child  ; and  Avhat  has  been  called 
lepra,  as  di.«tinguish(“d  from  psoriasis,  is  the  latter  disease 
presenting  an  annular  fonn. 

From  the  class  Tuberciila;  I cut  out  frambocsia,  as  being 
a disease  unknown  in  this  country,  together  witli  cheloidea, 
which,  as  I understand  it,  means  either  cancer,  tubercle, 
or  fibrous  growths  of  the  skin. 

As  regards  the  order  Macula,  I place  in  it,  as  did 
Willan,  puiqiura,  because,  although  sometimes  it  may  de- 
pend on  constitutional  causes  of  an  obscure  nature,  and 
at  others  be  allied  to  scurvy,  it  still,  in  an  arbitrary  classi- 
fication of  this  kind,  constitutes  an  undoubted  spot  or 
macula. 

All  the  other  orders  of  Biett  I shall  take  the  liberty  of 
expunging — jiellagra,  lepra  Astrachanica,  and  maliuu  Aleji- 
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{xmim,  are  unknown  in  this  countn’.  I agree  with  Hebra 
in  thinking  tliat  nnlesyge  is  only  a m«xlified  fonn  of  lupus. 
Tlie  elei>hantiasis  Anibica  i.s  an  h}-])ertn,iphy  of  the  areolar 
ti.s.»ue  or  chorion,  and  belongs  more  to  the  subject  of  fibrous 
growths  than  that  of  skin  diseases.  Syphilitic  diseases  I do 
not  reganl  as  a distinct  onler,  but  as  any  of  the  ordinarj' 
skin  affections,  more  or  le.ss  modified  by  a jK'culiar  state  of 
the  constitution. 

Whilst  1 have  cut  out  many  dhseases  fnun  the  eight 
orders  originally  establi.shed  by  Willan,  and  sub.setjuently 
niiKlified  by  Biett,  I liml  it  nece.ssary  to  ad<l  two  onlers, 
which  the  ailvance  of  jmthology  and  hisUtlogj’  .diews  ought 
to  be  consideriMl  apart.  I allude  to  thi>se  which  deja  nd 
on  the  presence  of  jianesitic  animals  and  phuits,  ami  which 
may  be  called  resjH-ctively  Dt-rmUozoa  and  Ihnnato^^htjta. 
It  has  now  l>een  shewn  by  .M.  Ikmrguignon,  that  scabies  is 
de|H*ndent  on  the  pn-seiice  of  an  acarus,  but  that  the  in- 
sect is  only  indirectly  the  cau.sc>  of  the  eruption.  Hence 
1 put  acarus  among  the  <lennat<jzoa,  although  it  certainly 
forms,  when  pre.ssmt,  a constituent  of  itch.  Among  the 
denuatophytes  will  be  placed  favus,  removed  from  the  class 
pustuhe.  Other  disea.sc-s,  such  as  plica  I’olonica,  and  cer- 
tiiin  forms  of  iH;zema  ami  pityriasis,  have  been  coiisiilenal 
as  jiarasitic.  The  former  i.s  unknown  in  this  countiy,  but 
the  two  latter  frequently  pre.sent  epijthyU-s  among  the 
crusts  ami  scales,  and,  when  such  is  the  caw*,  owe  their 
clmudc  obstinate  character  to  this  circumsbince. 

The  classification,  then,  we  shall  in  future  adoj>t  is  as 
follows  ; — 


Order  I. — Emnihtinala. 
Erj-thfiiui. 

IloHeola 
U rticRiSa. 

Order  II.— 

Ei'ziMiia. 

Scabies. 
Peniphitais. 
Order  III. — J’utiuice. 
Impetigo. 


F.cth\-m*.  Lcprs  Tubcrcutsu 

.trill*.  Lupus. 

Itiipis.  Molluscum. 

ciRDER  IV  — /‘a;niI(E.  Order  VII  — .Wocslir 
Lichen.  Lentigo. 

Prurigo.  Epheliiies. 

Order  V. — S/uanug.  N«rvl. 

Psoriasis.  Purimra. 

I*ityriasis.  Order  VIII. — iHrmatmoa. 
IchUiyosls.  EutoDion  rolliculu 

Order  VI. — Tubereulas.  rum. 
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Acanis.  Achorion  Schonleiiii  (Meiitngm* — Para- 

Pediculus.  (Fumih).  sitic-  Eczema). 

Order  IX. — Dermatophyfa:.  llierosporon  Grubii  Microsporon  Eich- 

stcdtii  (Parasitic 
Pityriasis). 


Diagnosis. 

The  recognition  of  skin  diseases,  and  tlie  sej>araling 
one  cla.ss  from  the  otlier,  is  of  essential  importance  to  a 
jtroper  treatment.  On  this  point  I fully  agree  witli  a writer 
who  says,  “ the  treatment  of  a great  many  cutaneous  dis- 
eases is  hut  of  secondary  importance,  compared  with  their 
(iilferenlial  diagnosis.  Many  of  them  will  get  Avell  without 
any  treatment,  provided  they  are  allowed  to  pursue  their 
natural  course  ; and,  on  the  contrary,  a mild  and  simple 
eniption,  hy  being  mistaken,  from  a similarity  of  external 
ai»peai’ances,  for  f)iie  of  a severe  or  rebellious  character,  and 
treated  accordingly,  may  be  aggravated  and  prolonged  for 
an  indefinite  jieriod.”  (Burgess.)  This  ditferential  diag- 
noses, however,  to  the  inexperienced,  is  a matter  of  great 
ditficulty,  because  considerable  tact  is  often  necessary,  not 
only  to  discover  the  original  element  each  disease  presents, 
such  as  a ra.sh,  vesicle,  pu-stule,  S(Xile,  and  so  on,  but  this  is 
often  imi)Ossible.  Under  such  circumstances  the  diagnosis 
is  frecpiently  derived  from  the  scab,  or  other  ap])earances 
presented,  such  as  the  cicatrix.  The  whole  subject  has  been 
rendered  very  confused  and  comjdicated  by  systematic 
writers,  who  have  often  given  different  names  to  the  same 
disea.se,  or  imnecessarily  dmded  them  into  forms  and  va- 
rieties. I advise  you  not  to  pay  any  attention  to  these 
forms  and  varieties  for  the  present,  and  conluie  your  efforts 

* It  has  been  objected  to  the  words  porrignphyte  and  mentagraphyto, 
intnxliieed  by  Gruby,  that  they  are  nnclassieal  ; and,  as  the  celebrated 
botanist  Link,  after  carefully  examining  these  vegetations,  has  described 
the  fonner  as  a new  genus,  under  the  head  of  achorion  (from  achor,  the  old 
term  given  to  a favus  cnist  by  Willan),  I have  thought  it  best  to  adopt  that 
term.  To  mark  the  variety  in  favus,  he  has  added  the  name  of  its  discoverer, 
Schiinlein.  I have  ventiircd  to  distinguish  the  fungus  with  minute  .sjiores 
(Microsporon),  described  as  existing  in  mentagra,  and  frequently  seen  by 
myself  in  some  forms  of  chronic  eczema,  by  adding  to  it  also  that  of  its 
discoverer,  Gruby. 
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only  to  tlie  detection  of  the  di.^eji.'ses  enumerated  in  the 
table  under  each  order  ; and  with  a view  of  facilitating 
your  endeavours,  the  following  short  diagnostic  characters 
and  delinitions  should  be  attended  to. 


I.  E.t:anthem.at.a. 

1.  Erythema. — A slight  continuous  redness  of  the  skin 
in  j)atches  ot  various  sha|H*s  and  si/es. 

-•  lt“*eohi. — (^'ircuinscribed  rose-red  j)atches,  t>f  a cir- 
cular, serrated,  or  annular  form. 

d.  ( rticitrm. — I*rominent  red  jiatches  of  im>gidar  form, 
the  centre  of  which  is  often  jmler  than  the  .siirrouiuling  skin. 


II.  Vesicul.e. 

hezertui.  \ ery  minute  ve>iclt*s  in  patches,  ]>resenting 
a shining  ap|H‘arance,  yielding  a fluid  which  dries  into  a 
laminati  d or  furfuniceous  crust.  The  skin  is  of  a bright 
re«l  colour. 

Hrriit*. — Clusters  of  vesicles,  varying  in  size  fnun  a 
millet  st‘ed  to  that  of  a ]>ea,  surn)un<b*<l  by  a bright  retl 
aivola.  They  yield  a fluid  which  dries  into  a thin  incrus- 
tation, that  drojts  oil  between  the  eighth  anil  lifte<uith  day. 

•Scff/oVn. — Isolated  vesicles  of  an  acuminateil  form,  com- 
monly st*ate<l  between  the  lingers,  and  flexor  surfaces  of 
the  anus  and  abdomen — never  on  the  face. 

/ emphiytu. — Large  vesicles  nr  blebs  (bullae),  sur- 
rounded by  an  erythematous  circle,  the  fluid  of  which 
forms,  when  diy,  a laminatinl  crust.  When  clmmic,  they 
appear  in  succe.ssive  crops,  and  the  disease  is  called  }njm- 
phofyjr. 

III.  PuSTlL.t;. 

Imfifliyo. — Small  pustules,  commoidv  occurring  in 
gruiijis. 
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Ecthyma. — Large  isolated  pustules,  depressed  or  um- 
bilicated  in  the  centre,  and  leaving  a cicatrix. 

Aaie. — Isolated  pustules  situated  on  a hardened  base, 
which  form  and  disappear  slowly.  They  only  occur  on 
the  face  and  shoulders. 

Itujna. — Large  pustules,  followed  by  thick  prominent 
crust.s,  and  producing  ulcerations  of  various  depths. 


IV.  PAPULiE, 

Lichen. — Minute  papula)  occurring  in  clusters  or 
patches. 

Prurigo. — Larger  and  isolated  papula)  generally  seated 
on  tlie  extensor  surfaces  of  tlie  body. 


V.  SquAiiiE. 

Psoriasis. — Whiti.sh  laminated  scales  slightly  raised 
above  the  reddened  surface  of  the  skin.  Leyra  is  psoriasis 
occurring  in  rings. 

Pityriasis. — Very  minute  scales,  like  those  of  bran, 
seated  on  a reddened  surface. 

Ichthyosis. — Liduration  of  the  epidermis,  and  formation 
of  square  or  angular  prominences,  not  seated  on  a red- 
dened surface. 


VI.  TuBERCULjE. 

Lepra  Tuberculosa. — (Elephantiasis  of  the  Greeks.) — 
Tubercles  varjdug  in  size,  preceded  by  erythema  and  in- 
creased sensibility  of  the  skin,  and  followed  by  ulceration 
of  their  summits. 

lAtpus. — Induration  or  tubercular  swelling  of  the  skin, 
which  may  or  may  not  ulcerate.  In  the  former  case, 
ulceration  may  occur  at  the  summit  or  at  the  base  of  the 
tubercles,  and  frequently  extends  in  the  form  of  a circle 
more  or  less  complete. 
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Pedunculatoil,  globular,  or  flatti.-^li  tuber- 
cles, accoiujianied  by  no  erythema  or  increa.sed  seu.sibilitv, 
occurring  in  grouiw.  Tliey  are  tilled  with  atheromatou-s 
matter. 


V'll.  MAcrUiE. 

Lentlrjo  or  /VrdVc.— Browuiish-yellow  or  fawn-c.doured 
sjxjts  on  the  face,  l>osom,  haiuLs,  or  n«*ck. 

iwtches  of  a yellowish-brown  colour, 
accomjMinied  by  slight  de.-xjuamation  of  the  cuticle. 

or  Moles. — Sj>ots  of  various  ctilours  and  form.s 
p<Hnetimes  elevated  above  the  skin.  Tliey  are  congenital. 

Purpura. — Ued  or  claret-coloureil  sjwts  or  |>atches, 
which  do  not  disajipear  under  jiressure  of  the  finger. 


VIII.  Dermatozoa. 

The.se  minute  animal.s  reciuire  a len.s  of  considerable 
IKiwer  to  ascertain  their  characters,  wliich  ne«*d  not  be  j.ar- 
ticuhuized  hen*,  as  they  have  l»een  previously  describeil 
and  hguivd  in  the  last  lecture.  (See  ]>.  152,  cl  «cy.) 


IX.  DERMATOPnYT.E. 

The.se  minute  j.lants  also  n*<piin*  a high  magnifviiig 
|x)wer  to  distinguish  them.  But  they  communicate  m*cu- 

liar  characters  to  certain  cutaneous  disease's,  as  follows  ; 

Bright  yellow,  umbilicated  crasts,  surruund- 
uig  individual  hairs,  which  agglomerate  togi*ther  to  fonn 
HU  elevated  friable  crust,  of  a iH*culiar  mu.sty  or  mousey 
.■unell,  and  which  contains  vegetable  fungi.  (Sc*e  ]ip.  113, 

larasitic  Clmmic  Eczema,  with  vegetable 

% 1 1 s')  affecteil.  (See 

Pityri'Lsis,  with  vegetable  fungi 
ui  tliL  scales  or  hair  of  the  juirt  atfectcL  (See  Fig.  119.) 
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In  forming  your  diagnosis,  tlierofore,  you  will  be 
guided  principally  by  three  cbaractei-s  : — 1st,  Tlie  primi- 
tive and  essential  appearance — that  is,  whether  a rash, 
vesicle,  ])ustule,  and  so  on.  2d,  The  crust — whether 
laminated  or  juominent,  composed  of  epidermis  only,  etc. 
3(1,  Ulceration,  whether  present  or  absent  ; and  if  so,  the 
kind  of  cicatri.x.  Tliese  and  other  characters  I shall  point 
out  at  the  bedside,  so  as  to  familiarise  you  with  their 
appearances. 

You  will  remember  that  the  classification  fonned  by 
Willan  is  wholly  artiticial.  It  is  like  the  Linuajan  classi- 
fication of  plants.  The  difficulty  for  the  learner  is  to 
recognise  the  essential  character,  the  more  so  as  many 
diseases  ]>ass  through  various  stages  before  this  is  fonnecL 
Tims  herpes  jiresents,  1st,  a rash  ; 2d,  papules  ; 3d,  vesi- 
cles ; 4th,  jmstules  ; yet  the  disease  is  considered  vesicu- 
lar. Ecthyma  jiasses  through  the  .same  stages,  yet  it  is 
considered  pustular.  In  the  vesicular  di.sease,  however, 
the  crust  is  laminated — in  the  pustular,  it  is  more  or  less 
prominent. 

Again,  it  not  unfrequently  happens  that  two  or  more 
di.seases  are  combined  together  in  one  erujitiou.  Thus  it 
is  ver}'  common  to  meet  eczema  and  impetigo  combined, 
when  the  disease  is  called  Eczema-Jmpetiginodes.  Faims 
occasionally  causes  considerable  irritation,  j)roducing  a 
pustular  or_impetiginous  margin  around  it.  The  vesicles 
of  scabies  are  often  accompanied  by  painilm,  or  by  the 
pustules  of  ecthpna,  and  so  on. 

In  very  chronic  .skin  diseases,  it  may  happen  that  it  is 
impossible  to  say  what  the  original  disorder  was,  whether 
vesicular,  pustular,  scaly,  or  papular.  In  such  cases  the 
skin  assumes  a red  colour,  the  dermis  is  thickened,  the 
epidermis  rough  and  indurated,  and  a morbid  state  is  occa- 
sioned, in  which  all  trace  of  the  original  disease  is  lost, 
and  what  remains  is  a condition  common  to  various  dis- 
orders. 

As  regards  varieties,  little  need  be  said,  and  as  foimerly 
stated,  I advise  you  to  po.stpone  their  study  until  yon  are 
acquainted  with  the  diseases  themselves.  Even  then  an 
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acfiuaiiitAiice  with  them  is  of  secomlan-  iinpirtance.  Tliese 
varieties  have  been  formed  on  aecount  of  tlie  mo.st  varied 
eirciim.-«tanees,  such  a.s — 1st,  Deratiox,  must  of  them  may 
be  acute  or  chronic  ; 2d,  OiWTlXAcy,  hence  the  terms  fugiix, 
inceterata,  agrius,  etc. ; 3d,  I.ntexsity,  hence  the'  tenns 
vutir,  maligna,  etc.  ; 4th,  Siti’atio.v,  lienee  the  tenns 
ca/ntir,  faaahn,  lahialig,  jHtlmariit,  etc.  ; 5th,  Form,  hence 
the  terms  circinatug,  scutulata,  iris,  ggrata,  lanxilis, 
hgurnta,  tiiherosa,  guttata,  etc.  ; (ith  Coxhtitutiox,  hence 
the  tenns  cac/nctica,  scorhutica,  sgphilitica,  etc.  ; 7th,  Age, 
hence  the  terms  infantilis,  senilis,  etc.  ; iStli,  Cou>UR, 
hencc!  the  tenns  album,  nigrum,  ruhruin,  versicolor,  etc.  ; 
lull,  Dex.sity,  hence  the  tenns  sftarsa,  dijfusa,  concrntricus, 
etc.  ; lotii,  Ff.kl,  hence  the  terms  Irvce,  indurata  ; 11th, 
Sexsatiox  I’RODI'ceo,  hence  the  tenns  formicans,  pruritus, 
vrlicans,  etc.;  12th,  GEO<;RAt>niCAL  distrihutiox,  lienee 
the  terms  tropicus,  ^fuggptiana,  A'ortcegiaiui,  etc. 


i’ORRUM). 

There  was  a jH'rioil  in  the  histoiy  of  skin  di.seases  when 
they  were  arr.in^jisl  in  two  great  divisions,  viz.,  those 
affecting  the  scal]i,  and  those  atfecting  the  rest  of  the 
cntaneoiis  surface.  All  the  disorders  cunqindiended  in  the 
first  of  these  divisions  receiveil  the  luuiie  of  I'orrigo,  a wonl 
.said  by  some  to  be  derivisl  from  j-orrum,  on  account  of  the 
scales  cpr  conentions  of  the  scalp,  resembling  the  layere  of 
an  onion  ; by  others,  it  is  derived  frum  porrigo,  to  spreail. 

illan  descrilied  six  kinds  of  I’orrigo,  viz.,  j‘.  larralis  V 
furfurans,l\  scutulata,  favosa,  tupinosa,aiu\  P.  decal- 
vans.  It  is  now  ascertaimsl  that  none  of  these  diseases  an- 
necessarily  iH-culiur  to  the  scalp— luul  that,  although  they 
an*  more  or  less  nnslitied  by  being  connecteil  with  anil 
atlectiiig  the  hairs  of  that  region,  they  may  also  occur  on 
other  parts  of  the  skin,  llieni  can  be  little  doubt,  how- 
ever, that  the  employment  of  the  tenii  Porrigo,  as  well  as 
the  corresiMmding  wonl  Teigixc  in  Fnince,  has  thn.wn 
gn*at  confusion  over  the  subject  of  eruptions  on  the  .scalji. 
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But  as  this  tenu  is  still  in  pretty  general  use,  it  will  be 
well  to  ex^jlain  to  you  what  diseases  these  dilierent  kinds 
of  Porrigo  really  are. 

Porrigo  larvalis  {larva,  a ma.sk)  is  really  Impetigo,  or 
Eczema  im]ietigiiiodes,  of  the  scalp.  The  former  is  recog- 
nised by  crusts  more  or  less  prominent  or  nodulated  ; the 
latter,  by  the  circumstance  that,  in  addition  to  these 
nodules,  there  is  between  them  a laminated  or  brittle 
crust,  spread  more,  or  less  equally  over  the  surface.  They 
are  both  very  conuuon  in  infants  and  children  ; and,  as  the 
disease  sometimes  extends  over  the  face,  concealing  the  fea- 
tures, hence  the  term  larvalis.  A very  characteristic 
rei)rescntation  of  ini])etigo  capitis,  which  I now  shew  you, 
is  given  in  Wilhm  and  Bateman,  Plate  xli.,  erroneou-sly 
called  Porrigo  Favosa.  See  also  the  disease  on  the  face. 
Ibid.,  Plate  xxxvii.  AUhert,  Planches  13  and  15. 

Porrigo  furfurans  (furfur,  bran)  is  really  Pityriasis  of 
the  seal]),  although  Psoriasis  of  that  region  has  also  received 
the  same  ajjpellation.  There  is  also  a peculiar  form  of 
Eczema,  or  Eczema  impetiginodes,  in  which  the  emst  is 
friable,  and  breaks  up,  or  crumbles  into  minute  fragments, 
to  which  the  term  furfurans  has  been  eiToneously  applied. 
This  is  often  parasitic  (see  p.  151).  llie  true  Porrigo 
furfurans  (Pityriasis)  is  well  represented — Willan  and 
Bateman,  Plate  xxxviii.  Alibert,  Planches  14  and  15. 

Porrigo  scutulata  {scutulum,  a small  shield). — The 
nature  of  this  disease  has  been  much  disputed.  By  some, 
it  is  said  to  be  Favus  (Era.smus  Wilson),  by  others  a form 
of  Herpes  (Cazenave).  The  disease  is  described  by  Willan 
and  Bateman,  and  more  recently  by  Burgess,  to  consist  of 
oval  or  rounded,  slightly  elevated  patches,  covered  with 
furfur,  and  having  stunted  or  filamentous  hair  projecting 
from  the  surface.  It  is  a form  of  skin  eruption  exceed- 
ingly rare  in  Edinburgh.  It  seems  to  be  represented, 
Willan  and  Bateman,  Plate  .xxxLx.  Willis  (Trichosis  Scutu- 
lata). 
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Porngo  favom  (farus,  a honeycomb)  Ls  a tlisea-^e,  tlie 
true  nature  of  which  ha.s  been  only  lately  detenuiiied.  It 
consists  e-ssentiully  in  an  exudation  on  the  skin,  in  which 
fungi  or  phytaceous  plants  grow.  Round,  isolated,  bright 
yellow  crusts  are  lornied,  which,  when  compressed  together, 
assume  an  hexagonal  shajH*.  Hence  the  tenn  faco»i.  It 
is  well  n-presented,  (TrichosLs  lupinosa).  Eratmiu 

WiUon,  Fasiculus  I.  Alib^rt,  Planche  17. 

Porrigo  lupinosa  {lupinum,  the  lu}»ine). — Tliis  is  the 
same  disease  as  the  last.  The  round  or  oval  crusts  when 
isolated,  iuid  at  an  early  stage,  j)resent  a concavity  and 
lorni,  resembling  tliat  of  the  lupine  seed — hence  its  name. 

I or ngo  dfcalcans  (calms,  bahl). — Ikddness  is  so  com- 
nion  among  the  ag.-d,  that  it  can  scarcely  be  culled  a 
disease  ; but  when  it  occurs  in  young  j>ersons,  and  is  cir- 
cumscri1)e<l,  it  constitutes  the  I'orrigo  decalvans  of  Willan. 
It  is  said  by  (Iruby  to  deis  ud  on  a vegetable  i«irasite 
growing  in  the  hair.  It  is  well  rej.re.sentetl,  iVlllan  and 
Batenuin,  Plate  xl.  (Triclus^is  Uecalvans). 

From  this  analysis  of  the  different  kinds  of  the  so- 
called  Porngo,  you  obsi-ne  that  there  is  nothing  {K-ciiliar 
with  reganl  to  them.  With  the  exception  of  Rddness,  none 
essentially  belong  to  the  Imiry  s,alp.  True  favus  is  far 
more-  comnuin  on  the  head  than  elsewliere  ; Imt  I have 
frequently  .seen  it  on  various  ]«i1s  of  the  cutaneous  sur- 
face, and  cK-casionally  on  the  chwks  or  shouhlers,  without 
•ing  on  the  scalp  at  all.  It  follows  that  iastead  of  the 
b-nu  Porngo,  you  should  designate  the  disease  as  Eczema 
ImjKUigo,  Pityriasis,  Psoriasis,  or  Favus  of  the  scalti,  as  the 
case  may  be. 

• I liave  eiideavouretl  to  place  tlii.s  sub- 

ject U-b.i-e  you  i„  U.S  simple  and  uncomi)IicattHl  a form  os 
IH.ssil.le,  I am  conscious  that  at  first  you  will  still  exiieri- 
ence  coiisi.lerable  ditliculty  in  the  diagnosis  of  skin  affec- 
lons.  ns  can  only  be  rcmioved  by  practical  exia-rience 
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at  tlie  bed-side,  and  by  constantly  exercising  your  powers 
of  observation  in  detecting  the  essential  elements  which 
their  varied  fonns  present.  At  the  same  time  I think  the 
modified  classification  and  short  characters  I have  given 
will  materially  assist  your  studies  in  this  imporfiint  dej>art- 
ment  of  practical  medicine.  It  must  be  remembered,  how- 
ever, that  they  only  refer  to  those  cutaneous  diseases  which 
you  are  liable  to  meet  with  in  this  coimtry.  Should  you 
ever  be  called  upon  to  practise  in  the  tropics,  or  in  other 
places  where  peculiar  skin  disorders  j)revail,  it  wiU,  of 
course,  be  your  duty  to  study  them  in  an  especial  manner. 
Here,  as  they  cannot  be  made  the  subject  of  clinical 
observation,  they  are  altogether  removed  from  our  con- 
sideration. 
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